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BKE  EBB'SCT  0?  FO I  SOB'S  USED  III  RODEITB  CQIITBQL 
OU  UROUSB,  rEg.ASAI:TTS,  AITD  QUAIL 


Ihe  control  of  injurious  rodents  in  the  Western  States 
"by  the  use  of  poisoiis  has  at  times  caused  considerable 
apprehension  for  the  safety  of  grouse,  pheasants,  and  qua-il  on 
the  part  of  persons  interested  in  the  conservation  of  these 
birds.  As  the  functions  of  the  Biological  Survey  have  to  do  7/ith 
Dota  the  conservation  of  game  aaid  all  useful  or  harLdess  forms 
of  vild  life,  as  well  as  with  the  control  of  economically  injur¬ 
ious  species,  it  is  evident  that  the  B'.ireau  would  not  recommend 
the  general  use  of  those  poisons  for  rodent  control  that  would 
he  detrimental  to  game  hinds.  There  ai-e  some  rod.ent  poisons 
ti.at  ma;;,  have  ill  effects  on  grouse,  pheasants,  and  q'oail,  hut 
this  is  not  the  case  with  stip/chrino  when  it  is  emploved  in  ac¬ 
cordance  W'ith  rocosrriendaticns  made  hy  the  Survey,  and  as  a  gen¬ 
eral  role  the  strychnine  ha.its  recommend.ed  hy  the  Bureau  aue 
at  present  the  ones  used  hy  farmers  for  the  control  of  rod.ents. 


The  misleading  statements  circoJ-ated  hy  some  writers  re¬ 
garding  the  alleged  fearful  mortality  among  these  birds  from  eat¬ 
ing  strychnine  baits  for  rodent  control  ht;,ve  been  disproved  both 
hy  extensive  field,  observations  and  hy  laboratory  and  field  ex- 
uerinents  in  feeding  strychnine-poisoned  grain  to  the  birds.  Re¬ 
ports  are  attached  on  such  investigations  made  by  the  Chief  Game 
Guardian  of  the  Providence  of  SaskatcheTran,  Canada;  and  in  this 
country  by  the  Associ.ated  Sportsmen’s  Clubs  of  California,  and  by 
the  Eiologica].  Snu-vey.  Observations  and  carefully  conducted  ex¬ 
periments  have  proved  that  gallinaceous  birds,  which  include  the 
various  species  of  rgrouse,  pheasants,  and  quail,  as  vjell  as  domos4'. 
tic  chickens,  possess  a  relative  iamunj.ty  from  strychhine  poison¬ 
ing  and  that  those  birds  arre  not  likely  to  be  harmed  by  eating 
rodent  poison  in  which  strychnine  is  used  as  the  toxic  agent  in 
the  proportion  recommended  by  the  Biological  Survey  and  comiionly 


used  in  the  United  States, 


/ 


Paul  G.  Redington, 


Chief 


HSCORDS  OF  POISOIT  KSPEHIJ/EFTS  III  DETEHI.IINDTG  THE  EFFECTS  OF  GROUIID 
SQUIRREL  POISOITS  OF  CALIFORFIA  VALLEY  QUAIL  AS  COFLUCTED  BY  THE 
ASSOCIATED  SPORTSLIEF’S  CLUES  OF  CALIFORNIA  IF  COOPERATIOF  WITH 
THE  UNITED  STATES  BIOLOGICAL  SURVEY  AND  THE  CALIFORNIA  FISH 
A:ID  GAlvE  COivQvlISSIOlT 

SeptemUer,  1925 


For  some  time  coirplaints  have  Been  made  to  those  in  the  Western 
States  conducting  operations  with  poisoned  grain  against  ground  squir¬ 
rels  and  other  field  rodents  to  the  effect  that  quail  are  Being  greatly 
reduced  in  numBer  through  the  distriBution  of  this  grain.  Several 
tests  had  Been  made  By  the  BiologiCroU  Survey  in  different  States  snowing 
that  oats  and  Barley  poisoned  with  strychnine  in  accordance  with  its 
standard  fornrolas  would  not  kill  quail,  pheasants,  or  grouse.  The  United 
States  PuBlic  Health  Service  has  made  similar  tests  and  reached  the  same 
conclusion.  Other  poisons,  such  as  phosphorus  or  arsenic,  however, 
which  are  used  to  a  limited  eztent  in  some  commercial  poisons  and  By 
individual  ranchers,  had  not  Been  tested.  Investigations  had  Been  made 
and  phosphorus  placed  -onder  suspicion. 

The  Associated  Sportsmen's  CluBs  of  California  Became  interested 
in  the  proBlem  of  the  reduction  in  the  numBer  of  quail  and  arranged  to 
secure  the  quail  for  use  in  experiments  with  poisons  through  the  State 
Fish  and  Game  Commission,  inviting  the  Commission  and  the  Biological 
Survey  to  cooperate  with  them  in  conducting  the  tests.  WeTOre  glad 
to  take  advantage  of  this  opportunity  to  make  the  much  desired  tests. 
Representatives  of  the  three  organizations  were  present  to  observe  the 
results.  The  memBers  of  the  Associated  Sportsmen’s  CluBs  of  .California 
are  specially  to  Be  commended  for  the  faithf-'ol  manner  in  which  they  have 
kept  some  memBer  present  to  watch  the  pens  Both  daj^  and  night,  many 
sacrificing  valuable  time  and  Business  to  keep  their  watch. 

Representatives  of  the  Survey  were  present  during  the  day  to  at¬ 
tend  to  the  feeding  of  the  poisons  and  to  watch  and  record  res^uLts.  A 
representative  of  the  Fish  and  Game  Commission  was  present,  assisting  with 
suggestions  and  noting  results. 

Dr.  Frank  Kolos,  a  memBer  of  the  Associated  Sportsmen’s  CluBs, 
tested  the  poisoned  grains  used  and  made  -examinations  of  the  Birds  that 
died.  George  P.  Gray,  in  chiarge  of  the  Chemical  Division  of  the  State 
Department  of  Agriculture,  cooperated  By  determining  the  quantity  of 
poison  carried  By  100  kernels  of  the  various  poisoned  grain  mixtures 
used  in  the  tests. 
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Locality  of  Experiments 


J.  P.  Cuenin  and  E.  R.  Kaufman,  representatives  of  the  Associated 
Sportsmen’s  Cluhs,  arranged  v/ith  John  McLaren,  superintendent  of  the 
Golden  Gate  Park,  San  Erancisco,  for  space  on  the  park  grouids,  and 
had  seven  pens  "built  for  the  birds.  Four  of  these  were  subdivided  into 
four  compartments  each  for  individual  birds.  The  larger  pens  were  for 
reserve  birds.  For  a  few  days  after  arrival  the  birds,  which  were  brought 
in  from  the  Sacramento  Valley,  suffered  from  the  cooler  temperature,  some 
dying  o.s  a  result.  The  weather  soon  became  warmer  and  the  birds  were  in 
good  condition  most  of  the  time  covered  by  the  experiments.  A  few 
bad  days  occurred  at  the  start  and  a  few  also  at  the  end  of  the  ex¬ 
periments. 


Grains  Used  in  Poisoning  Squirrels 

Tile  grain  recommended  by  the  United  States  Biological  Survey 
for  use  against  the  California  "digger"  ground  squirrel  is  v/hole  re¬ 
cleaned  barley,  and  for  use  against  the  Oregon  ground  squirrel  in  the 
northeastern  part  of  the  State  is  whole  oats.  These  grains  have  been 
generally  used  by  those  in  charge  of  rodent  control  operations  in  the  dif¬ 
ferent  counties.  In  a  few  cases  wheat  and  hulled  barley  are  used.  In 
other  States  oats  or  rolled  oats  are  chiefly  used  against  field  rodent 
pests. 


Poisons  Used  in  Rodent  Control 

Tile  poison  recommended  and  generally  used  in  operations  against 
field  rodents  is  strychnine  alkaloid.  Strychnine  sulphate  is  now  rarely 
used.  To  a  limited  extent  phosphorus,  arsenic,  and  cyanide  have  been 
and  are  used  for  this  purpose. 

Distribution  of  Poisoned  Grain 


Poisoned  grain  bait  used  in  controlling  gro'ond  squirrels  iq 
us'aally  well  scattered  about  the  burrows  of  the  animals  each  bait  averag¬ 
ing  about  a  tablespoonful.  With  grains  of  average  quality,  in  a  table-r^' 
spoonful  of  vdieat  there  would  "be  about  400  kernels,  of  hulled  barley  about 
the  same  number,  of  whole  barley  about  350,  of  oat  groats  about  680  and  of 
whole  oats  about  300.  It  was  found  that  the  squirrels  usixally  cleaned  up 
most  of  these  baits  within  two  days  and  where  irkestation  is  heavy,  v;ithin 
a  fe\7  houus. 

Feeding  Capacity  of  Quail  and  Choice  of  Grains 

Fiiole  Barley. — Four  quail  kept  in  separate  compartments  were  given 
50,  100,  150,  and  200  kernels  of  v/hole  barley,  respectively,  without  other 
feed,  during  a  period  of  24  hours.  The  bird  given  the  100  kernels  ate  38 
of  them,  but  the  others  did  not  take  a  single  kernel. 

Other  birds  had  v/hole  barley  together  with  other  feed  before  them 
for  several  days  and  did  not  eat  any. 
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Hulled  Barley.  —  Two  quail  kept  in  separate  cos'partments  were 
given  50  and  100  kernels  of  hulled  harlev,  respectively,  during  a  period 
of  24  hours.  The  one  fed  the  50  kernels  ate  all  of  then,  a  few  at  a  time,, 
within  3  hours,  hut  the  other  did  not  touch  any  of  the  grain  given  to  it. 
They  did  not  appear  to  relish  the  hulled  harley,  though  they  apparently 
preferred  it  to  the  whole  harley. 

''^Tiole  Oats. — One  quail  was  fed  50  v/hole  dry  oat  kernels,  and 
during  a  period  of  24  hours  hul’’  ed  and  ate  15  of  them.  Oats  soaked  in 
water  for  a  few  rainutes  amd  then  fed  along  with  dry  oats  were  eaten  more 
readily  than  the  dry  oats.  This  was  tried  on  several  quail.  Rolled  oats 
were  eaten  more  readily  than  the  v;hole  oats. 

Hulled  Oats,  or  Oat  G-roats. — Hulled  oats  were  greedily  eaten  hy 
the  quail.  A  capacity  test  run  showed  that  250  kernels  constituted  the 
maximum  quantity  taken  in  24  hours;  200  comprised  the  average  daily  feed. 

Wlieat . --Wheat  wa-s  readily  eaten  hy  the  quail*  Capacity  tests 
made  with  several  of  the  birds  showed  that  150  kernels  constituted 
about  the  naximura  for  a  period  of  24  hours.  The  average  feed  at  any 
one  time  was  50  kernels  of  average  size  wheat,  altho'ogh  considerably 
more  grain  might  he  placed  before  them. 

TTnen  the  q'oail  were  given  a  mixture  containing  all  these  grains 
it  was  observed  that  they  wo'uLd  at  once  pick  'out  the  oat  groats  and 
wheat,  not  touching  the  other  grain  as  long  as  these  two  grains  were 
present.  'Then  these  were  conGu;ned  they  would  take  the  others  in  the 
following  order;  ■  H-’olled  barley,  oats,  and  whole  barley.  They  had  to 
be  starved  into  eating  the  latter  grains*  In  order  to  get  a  real  test 
of  the  q^aantity  of  strychnine  a  quail  co'uLd  take  we  had  to  use  poisoned 
wheat . 

Record  of  Poison  Tests  on  Quail  * 

Pen  Ho.  1  '  ' 

Comuartment  Ho.  1. — Two  yo’ong  birds,  male  and  female,  were  fed, 
at  10  a.m.  on  the  13th  of  the  month,  50  kernels  of  poisoned  whole  bar¬ 
ley  of  Standard  1-15  (l  oinice  of  strychnine  to  16  quarts  of  grain) 
carrying  G.08  grain  stryclmine.  B3/  10:30  a.m.  on  the  14th  they  had 
taken  22  kernels,  and  by  4  p.m.  of  the  same  day  the  remainder.  They 
v/ere  then  given  some  clean  wheat,  which  they  immediately  ate.  On  the 
15th  they  wore  again,  given  clean,  grain.  At  4:20  p.m.  on  the  16th, 

200  kernels  of  poisoned  whole  barley,  1  to  8, 'carrying  0.56  grain 
strychnine  were  fed.  Very  little  of  it  was  eaten  \nitil  the  fore- 
no'on  of  the  17th,  when  h-onger  forced  the  birds  to  eat  it  a  little 
at  a  time.  By  5  p.m.  all  of  the  grain  had  been  eaten.  ¥nen  released"' on 
the  25th  the  birds  showed  no  ill  effects  from  the  poison. 


*  In  addition  to  the  grains  fed,  all  birds  were  given  some  lettuce 
and  fresh  water  daily. 
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Compartment  ITo.  2.-^-^ A  young  male  and  a  female,  the  latter 
droopy  with  ruffled  feathers  indicating  that  it  was  sick  with  a  cold, 
at  10  a.m.  on  the  loth  were  given  50  kernels  of  poisoned  whole  harley, 

(l  to  8),  carrying  0.14  grain  strychnine.  On  the  14th  at  10;  00^  a.ra. , 

37  kernels  had  heen  eaten,  aiid  oy  3  p.m.  all  were  consulted.  The  fe¬ 
male  grad'oally  grew  worse  d-’uring  the  day  and  died  in  the  night.  Doc¬ 
tor  Kolos,  who  examined  the  "bird,  reported  death  wds  due  to  cold.  The 
male  showed,  po  ..ill  effects  from  the  poison, 

Com-oartment  iTo.  5. — iui  adijlt  female  rras  fed.  at  .10  a.m.  on  the 
14th,  100  kernels  of  commercial  poisoned  wheak  (1  to  12),  carrying 
0.158  grain  of' strychnine.  3y  5  p.m.  ahout  half  w^as  consumed,  and 
oy  9  a.m.  on  the  follovmng  morning  all  had  heen  taleen,  at  which  time 
the.  bird  vias  given  a  little  clean  wheat.  At  10  a.m.  on  the  ISth,  she 
was  again  given  100  kernels  of  the  same-  grain, ..which  v/ere-  ail  eaten  hy 
2:30  p.m.,  after  which  she  was  given  clean  grain,  and  showed  no  ill 
effects  hy  the  25th. 

Compartment  Do.  4. —  One  hird  was  fed  clean  grain's  as  a  check 
until  the  25th,  when  it  was  taken  to  Berkeley  and  fed  for  three  days, 
■beginning .  on  the  27th,  at  8  a.m.  and  again  at  4  p.m.,  10  kernels 
of  a  courky  poisoned  wheat  (1  to  12)  and  40  kernels  of'  clean  wheat, 
and  then  for  tv/o  more  days,  at  the  same  hours,  15  kernels  of  the 
poison.ed  wheat  aiid  50  kernels  of  clean  ?;heat.  The  hird  showed  no 
ill  effects  from  the  poison. 

Pen  ITo,  4 

C 0 np ar tme ti t  Ko .  1 . —  An  ad'olt  male  and  a  female  were  fed  on  the 
13th  at  2  p.m.  a  commercial  poisoned  mixt'ore  (1  to  12),.  consisting  of 
50  kernels  of  whole  'barley,  50  kernels  of  wheat,  and  5  raisins  and 
carrying  0.16  grain  of  strychnine.  The  female  was  o'bserved  to  eat  38 
kernels  of  wheat  during  the  first  half  hour,  and  at  the  end  of  an  hour 
both  of  them  had  eaten  the  wheat,  hut  no  oarley  or  raisins  were  touched 
that  day.  At  10:30  a.m.  on  the  following  day  19  kernels  of  harley  and 
two  raisins  w/ere  taicen.  Tlie  male  hird  was  then  removed  to  another  com¬ 
partment,  and  the  female  wa.s  given  100  kernels  of  wfneat  from  the  sai'ne 
commercial  poison,  w/hich  she  had  all  eaten  at  3  p.m.  On  the  next  day 
she  was  given  150  kernels  of  wheat  of  the  sane  poison,  wrhich  she  ate 
during  the  day.  On  the  ISth  and  thereafter  she  was  fed  clean  grain, 
and  showed  no  ill  effects  hy  the  25th.  In  the  three  days  she  .  had  taloen 
about  1/2  grain  of  strychnine,  a  quantity-  sufficient  to  kill  20  sq-uirrels. 

■Compartment'  ITo.  2.- —  Bird  fed  clean  grain  only. 

Compartment  Bo.  3. —  An  adult  male  was  fed  on  the  15th  at  10:30 
a.m.  150  keiT-els  of  a  county’"  poisoned  wheat  carrying  0.192  grain  of 
strychnine,  no  other  feed  oeing  pre.sent .  By  10  a.m.  on  the  16th  it 
had  eaken  only  kwa  kernels;  when  50  kernels  of  clean  "wheat  w/ere  given 
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the  Dird  it  readily  consumed  them,  indicating  a  marked  discrimination 
against  the  poisoned  grain.  By  4  piiil,  the  Bird  had  eaten  68  more 
kernels  of  the  poisoned  wheat.  The  next  day  it  ate  70  more,  and  hy 
the  18th  had  eaten  all  of  it  heing  forded  by  hunger  to  do  so.  It  ex¬ 
perienced  no  apparent  ill  effects  by  the  25th. 

Compartment  ITo.  4. — An  adult  male  was  fed  on  the  16th  at  10 
a.m,  150  kernels  of  the  same  poisoned  wheat  that  was  given  to  the  bird 
in  compartment  ITo.  3.  This  bird  did  not  delay  so  long  in  eating  the 
grain,  raving  taken  all  of  it  by  5  p.m.  On  the  next  and  subsequent 
days  to  txie  25th  it  v/as  fed  clean  grain  and  showed  no  ill  effects  of 
the  poison.  .  ,  ■ 


Pen  !To.  3  , 

Corroartment  ITo.  1. — An  adult  male  on  the  16th  at  3  p.m.  was 
fed  25  kernels  of  oats  aiid  5  kernels  of  wheat,  carrying  0,2  grain  of 
phosxinorus.  It  hesitated  somewhat  about  eating  the  oats,  but  being 
hungry  finally  ate  all  including  the  hull's.  By  3;45  p.m,  it  began  to 
show  sjmiptoms  of  sickness;  at  4; 20  it  became  drowsy,  opening  and  closing 
eyes,  and  appearing  less  and  less  active  ‘ontil  5  p.m.  when  it  turned  a 
somersaulo  forward.  It  lay  quiet  for  three'  minuted,  then  had  a  severe 
convulsion  and  died  a  minute  later  at  5:04  p.m.;  0.20  grain  of  phos¬ 
phorus  killed  the  bird  in  about  I-1/2  ho'irs  from  the  time  it  ate  the 
oats. 

Compartment  I7o.  2. —  An  adult  female  on  the  16th  at  3  p.m.  was 
led  25  kernels  of  wheat  carrying  0,144  grain  of  phosphorus..  The 
bird  picked  up  and  dropped  the  kernels  many  times  before  swallowing 
a  kernel.  By  4  p.m,  it  had  eaten  only  8  kernels  and  no  more  had 
been  taken  by  5  p.m.,  when  the  remaining  17  were  removed.  It  began 
to  show  effects  of  the  poison  at  4:45  p.m,,  and  gradually  grew  quieter 
and  sleepier  uitil  6  p.m.,  when  it  had  a  convulsion  and  died -at  6:05 
p.m.;  0,046  grain  of  phosphorus  thus  killed  the  bird  in  about  2-l/2 

hours. 

Compartment  Ho.>  3, — An  adult  male  on  the  17th,  at  10:15  a.m., 
was  fed  5  kernels  of  oats,  carrying  0.04  grain  of  phosphorus.  It  fin¬ 
ished  eating  them  by  11  a.m.,  and  became  sick  at  noon.  The  first  light 
convulsion  occurred  at  1;30  p.m.,  and  v/as  followed  by  several  others. 

The  oird  kept  stretching  its  neck  and  twisting  its  head  from  side  to 
side,  and  died  at  2:15  p.m.;  0.04  grain  of  phosphorus  killed  the  quail 

in  about  3— 1/2  hours. 

On  the  18th  another  quail,  an  adult  female,  was  put  in  this  com¬ 
partment  and  was  given  100  kernels  of  oat  groats,  carrying  about  0.025 
grain  of  Sv;artze’s  white  arsenic.  A]-l  +he  grain  was  eaten  in  a  few  min¬ 
utes.  The  bird  began  to  show  drowsiness  at'  about  12  m. ,  which  gradu¬ 
ally  increased  until  1:30  p.m.,  "when  it  sad  down.  It  remained  in  this 
position  until  2:20  p.m.,  when  it  fell  over  on  its  side  and  twisted  its 
head  about  similar  to  the  birds  given  phosphorus.  It  died  at  2:36  p.m. 
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0.25  grain  of  arsenic  killed  it  in  about  4-l/2  hours.  Arsenic  is  thus 
seen  to  be  not  so  toxic  to  quail  as  is  phosphorus. 

Compartment  iTo.  4. — An  adroit  male  oh  the  16th,  .at  3;30  p.m. , 
was  fed  50  kernels  of  wheat  and  50 ' kernel s  of  barley  from  a  poisoned  / 
grain  man^rt'actured  coimnercially.  It  was  old  material  and. the  active 
poison  is  not  knoi/vn.  At  3:30  p.m.  on  the  following  day  with  po  other 
grain  present  the  bird  had  not  eaten  any  of  it.  This  was  then  removed 
and  50  kernels  of  the  wheek  with  some  clean  v/heat  was  fed,  Tne  clean 
grain  was  eaten  on  the  13th  and  19th,  but  very  little  of  the  poisoned 
wheat  v/as  taken.  On  the  20th  at  3  p.m.,  150, kernels  of  wheat  from  a 

fresh  supply  of  this  same  commercial  poison,  which  was  labeled  strychniip 
as  the  active  poison,  was  given  with  no  clean  grain  present.  Abouo  nali 

of  these  were  consumed  by  4  p.m. ,  end  the  remainder  by  2  p.m.  on  the 
following  day.  The  bird  sho\7s  no  ill  effects. 

Pen  ITo.  2 

Compartment  lio.  1. — A  yomig  female  on  the  13th  at  9; 45  a.m.  was 
fed  25  kernels  of  hulled  barley,  carrying  about  0.02  grain  of  thallium 
sulphate,  llo  other  grain  was  present.  By  11  a.m.  on  the  following  day 
onl.5''  one  kernel  wa.s  tatoen.  This  grain  was  then  removed  and  the  bird 
given  clean  grain.  On  the  15th  at  4:30  p.m.  tne  tiird  was  given  50 
kernels  of  oat  groats,  carrying  0.133  grain  of  thallium  which  it  ate 
at  once.  It  was  fed  clean  grain  on  the  16th  and  17th.  By  3  p.m.  on 
the  18th  it  showed  no  ill  effects  so  it  was  given  100  kernels  mbre  of 
the  same  poison,  ’which  it  had  eaten  by  5  p.m.  On  the  following  morn-- 
ing  at  6  a.m.  the  bird  was  active  but  v, 'as  extending  its  neck  and  gasping 
for  breath  at  fadrly  reg'uLar  intervals — the  usual  symptom  of  thallium 
poisoning  It  did  not  eat  d^uring  the  day  and  gra.dually  grew  weaker 
without  any  apparent  pain,  and  died  at  3:25  p.m. 

Compartment  rlo.  2. — A  young  male,  refused  to  eat  the  poisoned 
hulled  barley  fed  to  it  similar  tp'tke  bird  in  Compartment  1.  On  tne 
16th,  at  3:45  p.m.,  it  v/as  given  75  kernels  of  the  oat  groats  prepara¬ 
tion,  carrying  0.207  grain  of. thallium  sulphate,  which  it  ate  within 
45 'minutes.  On  the  18th  and  ISth- the  bird  was  drowsy  and  did  not  eat 
normally,  but  on  the  20th  it  began  to  improve  and  w^s  noriiial  on  the 
fallowing  day,  and  remained  so  ’until  the  29th.  On  the  30  a  test 
was  begun  to  determine  the  accumulative  action  of  t hall i'um  sulphate. 

The  bird  was.  given  25  kernels  of  the  oat  groats  carrying,  0.069  grain  of 
thallium  si’fLphate  and  75  kernels  of  Clean' oat  groats- at.  8  a.m.  and  like 
quantities  repeated  at  4  p.m  of  the  same  day  and  at  8  a.m,  on  October  1, 
It  died  on  October  1  during'  the  night.  ....  ;  • 

Coirroartment  ITo.  -  3.--  A  yo'ung  female  on  the  14th,  at  10:15  a.m..  was 
fed  100  kernels  of  oat  groats,  carrying  0.277  grain  of  thallium  sulphate. 
It  had  eaten  half  of  the  oats  by  noon  and  all  by  3  p.m, ,  and  was  given 
a  little  clean  grain  in  the  evening,  which  it  ate.  Bird  was  lively  at 
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midnight,  "but  quite  sick  ati6.  a<mi  tt  died  at,  10-{  30,  a»m. ,  about  24  ■ 
hours  from  the  time  it  began ■  eating  t.he  poison,.  ,  ^ 

Conroartment  i-To.  4. — The  test  given- the  bird  in- .Coi-partment  ilo.  3 
was  repeated  with  an  adult  female  on  the  17th  at  4  p.m.  The  bird  a.to"  the 
poisoned  grain  at  once.  It  was  normal  on  the  18th.  Fed  clean  grain  on 
the  19th  it  ate  the  grain  but  was  less  active  and  not  quite  normal.  At 
8  a.m.  on  the  20th  the  bird  was  very  sick,  dying  an  hoxir  later.  The  same 
quantity  of  poison  as  that  give'"  the  youiig  female  in  Compartment  I'To,  3 
killed  this  adult  female  in, 65  hours. 

Compartment  Fo.  1. — A  new,  bird,  an  adixLt  male,  was  put 
in  this-  compartment  and  fed  10  kernels  of  a  commercial  wheat  prepar¬ 
ation,  carrying  0,02  grain  of  phosphorus,  on  the  22nd  at  3  p.m. 

It  ate  tne  grain  at  once,  and  had  a  convifLsicn  at  7:45  p.m.,  dying 
at  8:15  u.m. 


Tnese  tests  corroborate  previous  experiments  made  with  strych¬ 
nine  on  quail.  The  nine  different  birds  fed  poisoned  grain  ate  from 
2  to  150  kernels  of  wheat  a  day,  and  as  much  as  300  kernels  dirring 
three  consecutive  days  with  and  withoiit  clean  grain  and  were  not  af¬ 
fected;  also  birds  fed  50  kernels  of  wheat  morning  and  evening,  10 
of  which  v/ere  poisoned,  for  5  consecutive  days  showed  no  ill  effects. 

The  experiments  have  left  no  doubt  about  phosphorus,  since  only 
five  kernels  killed  a  quail  in  4-l/2  ho'urs.  There  is  great  danger 
to  game  birds  in  poisoning  operations  even  if  whole  barley  is  used, 
for  though  the  tests  shovired  they  do  not  take  barley  or  whole  oats  read¬ 
ily,  they  are  likely  to  pick  up  from  5  to  20  kernels  of  the  grain  in 
many  localities,  which  would  be  fatal.  Phosphorus  is  very  toxic  to 
quail  and  its  use  should  be  prohibited. 

Arsenic  and  thalliun  sulphate  are  less  toxic  than  phosphorus, 
but  as  they  may  have  to  be  used  on  hulled  grain  or  rolled  grain  to  ob¬ 
tain  the  most  efficient  results  against  gruond  squirrels,  there  would 
be  considerable  danger  to  gane  birds  in  the  distribution  of  such 
grains  for  squirrels  or  other  field  rodents.  It  is  believed  that 
phosphorus,  arsenic,  and  thalli-nm  sho'uld  not  be  used  in  poisoning 
operations  in  vmich  baits  would  be  exposed  to  any  animal  other  than 
those  against  which  the  control  operations  are  directed.  They  co'^old 
be  used  in  rat  and  field-mouse  control  where  the  distribution  is  con¬ 
fined. 
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Tlie  experiments  slier/  also  that  young  quail  are  not'  affected 
any  more  oy  strychnine  than  adults.  There  is  som.e  indication,  how¬ 
ever,  that  thallium  sulphate  may  kill  the  young  more  quickly  than  the 
adults,  here  tests  will  have  to  he  ma.de  in  order-.to  determine  defin¬ 
itely  this  latter  point. 

Respectfully  submitted,  ■ 

R,  3,  GAbJjOU&H 

Assistant  Biologist. 


JOSEPH  KEYES, 

Leader  Rodent  Control. 


.4ir  3XPSRl:.ffiITT  TO  DSTSavIIITT  TI-IZ'  0FF2CT  (IF  MY)  OF 
FEEDIITO  STEYCmTI^IE  POISCxTEE  ORA.IE  TO  GROUSE 

Jan-oar;-.,  1923. 


Tuesday,  January, 9,  1923. — Four  grouse  v/ere  received  from  Powder 
Hiver  Coiuity  from  a  rancher  near  Ashland,  Mont.,  on  a  tributary  of  the 
Tongue  River.  There  he  ca'UeOht  these  birds  with  a  figure-4  trap.  Re 
shipped  them  on  January  €  and  they  arrived  here  January  9  at  noon. 

In  the  crate  were  supplied  corn  and  wheat,  •  At  4:30  p.m. ,  while  being 
transferred  to  a  larger  coop,  one  bird  escaped  and  flew  into  a  glass 
door,  breaioing  the  glass  and  continuing  its  flight  into  the  country, 
apparently  unharmed.  The  birds  appealed  to  be  sharp-tailed  grouse 
( Pediocetes  phasianellus  camper tr is)  and  were  in  good  condition.  Tliey 
were  fed  wheat  and  oats  and  given  water  and  left  for  the  night  in  a 
pen  5  by  3  feet  in  size. 

Wednesday,  January  10. — The  pen  was  divided  into  three  sections 
with  a  bird  in  each  section.  Bird  ilo.  1,  apparently  a  cock  and  seeming¬ 
ly  older  than  the  other  two,  was  used  as  the  "check”.  This  bird  was  by 
far  the  most  restless  ao.d  fought  the  screen  a  good,  share  of  the  time. 

Ro.  2  was  somewhat  restless,  rdrile  !To.- 3  was  auite  content  and  did  not 
fight  the  screen.  All  food  was  removed  in  the  morning.  At  2  p.m.  each 
bird  was  given  50  kernels  of  clean.  yJieat  and  oats  and  6  kernels  of  corn. 
The  corn  and  wheat  were  eaten  at  once.  They  did  not  relish  the  oats.  At 
4  p.m,  Ros.  2  and  3  had  eaten  all  the  oats.  The  birds  seemed  to  be 
quite  tame.  They  were  not  fed  agrain  luitil  next  day. 

Thursday,  .Januar^y  11. — Tlie  birds  were  not  given  any  feed  in  the 
morning.  Ro.  1  had  oats  left.  At  4  p.m.  Fo.  1  ’ras  fed  150  grains  of 
clean  oats,  ITo.  2  was  fed  150  grains  of  Richardson’s  ground  squirrel 
bait  and  Ro,  3  was  given  300  grains  of  prairie-dog  bait.  These  quan¬ 
tities  are  eiqual  to  the  q'oantities  of  bait  recommended  for  these  ro¬ 
dents  and  are  equivalent  to  a  teaspoonful  and  a  tablespoonful  respec¬ 
tively. 

Bird  Ro.  2  ate  the  150  oats  at  once,  readily.  Given  150  additional 
kernels,  it  ate  them  at  intervals.  At  4;i0  most  of  these  kernels  were 
eaken  aiod  150  more  were  given.  By  4:30  the  oats  were  all  eaten  (450 
kernels). 

Bird  Rp.  3  did  not  attack  the  oats  so  greedily  and  ate  about  one- 
half  of  the  300  kernels  at  first.  It  ate  t-ie  last  half  at  intervals, 
apparently  not  relishing  them.  At  4:30  p.m.  Ro,  3  had  65  grains  left. 

At  5  p.m,,  all  birds  seemed  to  be  normal,  and  if  the  poisoned  grain  fed 
them  had  any  liarmf-’uL  effect  it  was  not  apparent. 


— Q. 


Friday,  J aniiary  1 2 . — Fo.  1,  the  chech  "bird,  was  fed  200 
clean  oats  in  addition  to  some  remaining  from  the  day  oefore.  This 
hird  did  not  seem  to  care  for  oats  and  spent  most  of  its  timie  fight¬ 
ing  the  screen  in  attempts  to  get  out. 

ho,  2  was  given  150  more  of  poisoned  grair . at  8:30  a.m. 

At  1:30  p.m.  the  hird  had  eaten  only  14  of  these.  The  remainder 
was  ohrorm  out,  and  a  fresh  hait  of  150  kernels  was  given. 

ho.  3  still  had  the  55  remaining  oats.  These  were  thrown  out 
and  a  fresh  hait  of  300  poisoned  oats  given  at  8:30  a.m,  3y  1:30 
p.m.  ho,  3  had  eaten  35  grains;  the  rest  of  the  hait  was  thrown 
out  and  a  new  hait  of  300  fed.  , 

Tile  Dirds  seemed  to  he  hungry  hut  did  not  like,  the  oats.  They 
were  all  active  and  showed  no  ill  effects  of  eating  poison. 

Saturday,  January  13.— At  9  a.m.  ITo.  1  still  had  oats  and  ate 
few  or  none.  ITo  2  had  SO  oats  left  and  was  not  fed  a  new  hait;  hy 
5  p.m,,  it  had  eaten  these  and  was  given  36  more.  At  9  a.m.  Ho.  3  had 
225  left.  These  were  thrown  out  and  a  new  halt  of  100  'grains  given; 
at  5  p.m,  it  had  30  of  the  100  left  and  was  given  35  more. 

The  birds  were  left  for  the  day.  They  were  apparently  unaf¬ 
fected  hy  eating  the  poisoned  oats. 

Sunday,  January  14. — All  birds  are  active  and  hungry/  at  8:30 
a.m.  The  check  hird  had  150  oats  left.  Ho.  2  had  22  left.  Ho.  3  had 
65  gradns  left  and  had  therefore  eaten  none  since  the  day  before. 

It  was  decided  that  the  birds  could  not  he  killed  by  being 
fed  poisoned  oats,  they  having  had  practicadly.  all  they  wanted  since 
the  experiment  started.  Tne  oats  were  all  removed  and  each  given 
3  table spoonfuls  of  clean  wheat.  The  wheat  runs  550  grains  to  the 
spoonfiil.  The^’’  started  eating  the  wheat ' greedily.  . 

Ho.  1  ate  the  least.  Ho.  2  ate  more  and  Ho.  3  the  most,  about 
one-third  of  it.  Their  appetites  seemed  to  he  satisfied  Yuth  these 
q'oantities.  Althongh  Ho.  1,  the  check  hird,  was  the  most  restless, 
it  world  taloe  grain  out  of  the  hand.  Ho.  2  ate  grain  reaciily  out  of 
the  hand.  • 

Mo nday ,  J an-oar y  15. — At  8:30  a.m.  Ho.  1  had  eaten  three-fourths 
of  the  wheat  and  hy  11  a.m.  had  only  a  teaspoonful  left.  Ho.  2  had 
30  kernels  of  wheat  left,  v/hich  were  eaten  within  a  fev;  minig^s.  Ho.  3 
had  200  kernels  left,  which  it  cleaned  up  hy  11  a.m.  The  above  was  all 
clean  meat. 

It  v/as  believed  that  the  grouse  did  not  relish  oats,  so  in  order 
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to  get  them -to  take  more  poison  it  was  decided  to  try  them  on  some 
strychnine  poisoned:  T/heat,  which  was  prepared  at  about  the  same 
strength  ^as  for  prairie-dog  poison. 

At  S:  p.m,  ITo .  2  was  given  one-half  tahlespoonf’^uL  of  poisoned 
wheat*  which  it  ate  greedily;',  most  of  it  out  of  the  hand.  .rt-:was 
given  the  other  half  at  once  and  ate  about  one-half  of  it,  rapidly 
and  then  seemed  satisfied  and  rested  contentedly. 

iio.  5  was  fed  one-half  tablespoonfvJ.  of  the  same  wheat.  It 
ate  ono-half  of  it  but  not  greedily.  Seemed  satisfied  and  contented. 
The  wheat  runs  550  grains  per  tablespoonful.  The  birds  showed  no 
symptoms  of  poisoning  and  were  left  for  the  day.  ■ 

Tue s day ,  J annair y  16. — At  9  a.m,  llo.  1  was  fed  a  taDlespoonf'ol 
of  clean  wheat,  which  it  ate  greedily  at  once.  At  noon  it  ate  anotner 
spoonf-ol  rapidly,  at  3:30  another,  and  at  4; 30  another,  making  4 
tablespoonfuls  in  all,  or  about  2,200  kernels. 

At  noon  the  150  kernels  of  wheat  remaining  from  the  previous 
day's  feed  v/ere  removed-  from  bird  I'o.  2  and  another  tablespoonful  of 
poisoned  wheat  was  givens  '  ,  ■  ,  , 

ilo.  3  had  eaten  all  of  the  previous  day’s  bait  by  noon  and  was 
fed  another  tablespobhful.  ■-  '  ■■  ■  •  ■  ■■• 

Wednesday. '  January.  17.— At  9  a.m.  lie.  1  was' given  a  tablespoon- 
ful  of  clean  wheat,  which  it  ate  at  once-.  It  was  given  a.  f  ew  clean 
oats  but  did- not  eat ,  them.  Another  tablespoonful  of  clean  wheat  ¥7as 
given.  I'To.  2  had  one-half  of  the  last  bait,  left.  This  was  thro^rn  out 
and  one-half  tablespoonfnu  of  new  poisoned  v;heat  given.  The  bird  did 
not  care  for  this.  .  .. 

ITo.  3  had  two-thirds,  p.f  the  last  bait  left.  This  \Yas  thrown  out 
and  another  one— half  spoonful  given.  The  bii'ds  seemed  to  ,get  '’tired" 
of  the  poisoned,  wheat,  while  the  check  bird  consumed  large  quantities 
of  clean  wheat. 

Th ur s day ,  J ainoa/ry  18. — At  9  a.m.  ITo.  1  bird  had  no  wheat  left. 

It  wan  given  a  tablespoonful  of  poisoned  wheat  of  which  he  ate  about 
one-half  and  then  started  "pla,ying"  with  the  remainder,  picking  up 
the  kernels  and  casting  them  aside.  The  poisoned  wheat  v^as  removed 
and  replaced  with  a  tablespoonful  of  clean  wheat.  This  it  went  at 
greedily,  eating  all  of  it  at  once.  Another  tablespoonful  was  given. 
3y  3:30  p.m.  it  had  eaten  most  of  this  feed  and  was  given  the  third 
ta.blespoonfnl  of  clean  wheat.  It  ate  most  of  this  in  a  short  time 
and  was  given  a  fourth  tablespoonful  of  which  it  ate  but  very  little 
up  to  4  o’clock. 
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Bi©d  ITo.  2  had  practically  all  of  the  previous  day’s  last  hait 
left  at  9  a.m.  This  was  thrown  out  and  the  "bird  was  given  a  new 
feed  of  a  tahlespoonf -jI  of  poisoned  wheat.  It  prohahly  ate  a  few 
kernels  hut  picked  up  and  ejected  quite  a  number.  The  poisoned 
wheat  was  removed,  and  the  bird  was' fed  a  tablespoonful  of  clean  wheat. 
This  was  eaten  greedily.  Another  tablespoonful  was  given  which  was' 
gone  by  3; 50,  It  ate  all  of  a  third  tablespoonful  and  was  given  a 
fourth,  most  of  which  was  eaten  by  5  o’clock. 

Bird  IIo.  5  at  9  o’clock  had  50  kernels  of  yesterday’s  last 
feed  left.  This  v/as  thrown  out  and  it  was  given  a  fresh  tablespoon¬ 
ful  of  poisoned  wheat  just  as  was  done  with  ITos.  1  and  2.  It  ate 
but  a  few  kernels.  All  poisoned  grain  was  removed  and  a  tablespoon¬ 
ful  of  clean  wheat  given.  This  v;as  eaten  at  once  followed  by  a  second 
and  then  a  third  tablespoonful  at  3:30.  The  second  and  most  of  the 
third  spoonfuls  vrere  eaten  readily  and  a  fourth  tablespoonful  was  fed 
of  which  she  ate  but  little. 

It  v/ill  be  noted  that  all  three  of  these  birds  w/ere  fed  exactly 
alike.  The  way  they  reacted  toward  the  poisoned  ?/heat  as  compared 
with  the  clean  wheat  indicates  that  there  is  something  objectionable 
to  the  former.  Although  the  poisoned  whea.t  is  dull  and  rather  musty 
looking,  on  account  of  treatment,  it  is  believed  that  the  bitter  taste 
of  the  strychnine  is  the  cause  for  objection  shown  by  the  birds, 

B r i day ,  J anuar y  1 9 . — At  9  a.m.  bird  No.  1  had  one-half  teaspoon¬ 
ful  of  wheat  left,  bird  ITo.  2  had  eaten  all,  and  bird  Ho,  3  had  one- 
half  teaspoonful  left.  The  experiment  being  coiipleted,  the  birds,  ap¬ 
parently  in  the  best  of  condition,  were  rem.oved  to  a  large  outdoor  in¬ 
closure  containing  some  Chinese  pheasants  and  doves.  They  were  -under 
the  care  of  the  poultry  department  and  were  fed  ordinary  mixed  grain 
along  with  the  pheasants  and  doves. 

Hr.  Otto  Stephl,  J-unior  Biologist,  was  in  charge  of  this  experiment. 

(Signed)  A.  E.  Oim 

Biological  Assistant 
District  Leader. 
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3XFSRIMEKTS  TO  DETSSlvCIl'TE  EFESCT  OE  POISOIISD  GEAIE  ON 
CEINESS  PKEASAl'TTS 

January,  1922 


Nith  a  view  to  determining  the  effect  on  the  introduced  Chinese 
pheasanr  of  poisoned  grain  distributed  for  ground  squirrels,  a  numoer 
of  tests  were  made  with  birds  secured  from  the  King  County  game  farm, 
at  Snoqualmie,  Wash,  Clean,  v/hole  oats  treated  with  poisoned  flour 
paste  were  used  throughout  the  experiments.  The  grain  was  prepared 
according  to  the  formula  and  directions  follovred  in  mixing  poisoned 
bait  for  the  Col''ombia  ground  sauirrel,  which  contains  one  ounce  of 
strychnine  alkaloid  to  every  12  quarts  of  oats. 

The  pheasants  were  undergrown  birds  about  five  or  six  months 
old.  On  arrival  at  the  Experiirient  Station  they  were  confined  in  a 
netting  inclosure  and  fed  on  a  mixture  of  grains  such  as  is  used  for 
scratch  food  in  the  poifltry  department.  Each  bird,  in  turn,  was 
transferred  to  a  smaller  coop  for  trial  with  the  poisoned  grain,  Eresh 
water  was  accessible  to  them  at  all  times.  Results  of  the  experiments 
follow: 


Pheasant  No.  1,  a  cock,  was  fed  15  grains  of  the  poisoned  oats  in 
the  forenoon  of  the  first  day,  25  grains  in  the  afternoon,  and  60  grains 
on  the  morning  of  the  next  day.  All  of  this  it  ate  readily.  Although 
it  showed  r^o  effect  whatsoever  of  the  poisoning,  at  the  time  or  later, 
it  nevertheless  refused  to  eat  the  oats  on  the  third  day  and  continued 
to  reject  it  when  mixed  with  the  reg'ular  scratch  food. 

Pheasant  No.  2,  a  hen,  ate  50  grains  of  the  poisoned  oats  in  ' 
the  forenoon  without  noticeable  effect.  In  the  afternoon  the  bird  was 
fed  75  grains  more.  At  first  it  ate  none  of  this  but  later  consumed 
about  three-fourths  of  it.  No  other  food  was  given  her  during  the 
day.  Tne  next  morning  the  bird  was  released,  apparently  in  the  best 
of  physical  condition. 

Pheasant  No.  3,  a  cock,  v/as  confined  for  24  ho’ors  in  the  ex¬ 
perimental  pen  without  any  food.  At  11  a.m.  it  was  given  100  grains 
of  the  poisoned  oats.  Tiis  it  ate  quickly.  Tliere  were  no  noticeable 
injurious  effects. 

Pheasant  No.  4,  a  cock,  was  given  as  a  morning  feed  150  grains 
of  poisoned  oats,  all  of  which  it  ate  readily  and  did  not  appear  to 
suffer  in  the  least  from  the  effects  of  the  strychinine. 

Prom  these  experimients  it  woifLd  appear  that  this  valuable 
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game  'bird  is  not  likely  to  be  much  reduced  in  numbers,  if  at  all, 
as  a  result  of  the  poisoning  campaigns  conducted  agaunst  the  Col¬ 
umbia  ground  squirrels  of  eastern  ‘Washington.  .  There  should  be  less 

likelihood  of  Chinese -pheasants  being  effected  by  poisoning  opera¬ 
tions  in  the  "sage-rat^  districts  of  central  Washington,  since  in 

these  operations  there  is  less  strychnine  used  per  given  qua.ntity 
of  oats  than  in  the  formula  for  Columbia  gruond  squirrel  baits. 

THEO.  K. ‘SCHE5TEH 
'  ■  ■  Assistant  Biologist. 


liEMOBANDUM  EEOiJODING  DAITGER  OF  QUAIL  D5STRUCTIOU 
lU  PGISOUIilG  OPSRATIOII3  AGAIITST  RODENTS 

July  15,  1919 


Gallinaceous  lirds  as  a  group  had  "been  known  to  possess 
a  certain  immuriity  to  strychnine  poisoning,  hut  little  definite 
infor;nation  regarding  its  effect  on  quail  in  particular  was  avail¬ 
able  imtil  within  the  last  fev/  years.  Experiments  conducted  hy  a 
representative  of  the  Biological  Survey  in  California  in  1918 
established  definitely  the  fact  that  barley  poisoned  according  to 
the  Survey’s  standard  gro^ind-squirrel  formula  in  use  there  had  no 
material  effect  on  the  abundance  of  the  valley  quail  under  natural 
conditions.  Quail  were  plentiful  and  remained  so  in  areas  that 
were  heavily  poisoned  and  in  y,h.ich  the  poisoned  grain  was  renewed 
every  two  or  three  de.ys  as  it  disappeared.  Ground  squirrels  were 
exterminated  but  not  a  single  dead  quail  was  found;  neither  were 
any  observed  that  manifested  symptoms  of  strychnine  poisoning. 
Specimens  subsequently  shot  showed  that  quail  had  been  eating  the 
barley,  though  to  a  limited  extent. 

E:^periraents  with  captive  birds  fed  on  the  standard  ground- 
squirrel  bait  (1  to  16)  showed  that  valley  quail  might  eat  it  exten¬ 
sively  with  no  deleterious  effects.  One  adult  valley  quail  consumed 
125  kernels  of  poisoned  barley  in  a  period  of  24  hours  with  no  trace 
of  ill  effects.  Thus,  yrithout  ixguny  to  itself,  this  bird  had  eaten 
eno'ijgh  strychnine  to  kill  12  ground  squirrels,  each  three  or  m.ore 
times  greater  in  bulk  than  the  bird.  Uhen  it  is  considered  that 
ordinarily  strychnine  is  toxic  in  inverse  ratio  to  the  bulk  of  the 
animals  tailing  it,  the  corrparative  imraunity  of  the  valley  quail 
becomes  apparent.  A  limited  number  of  similar  experiments  with 
mountain  quail  and  a  bobwhite  gave  like  results. 

In  this  connection  it  will  be  vrell  to  call  attention  to 
experiments  condircted  by  the  Chief  Game  Guardian,  Saskatchev/an, 
Canada,  where  it  v/as  demonstrated  that  a  prairie  chicken  ate  a 
quantity  of  poisoned  grain  s'officient  to  kill  100  ground  squirrels 
without  experiencing  any  ill  effects. 


(Signed)  E.  U.  NELSON 

Chief  of  B'oreau. 
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SXTRA.CT  FHOM  THE  EEPORT-.OF  THE  C'HIEE  GAI'£E  GUAREmi 
PROVIECS  OE  SASEATCHE^M,  GANAIiA,  1918. 


The  Effect  Of  ,Qo~pher  Poison  On  Prairie  .Chickens 

During  the  past  two  or  three  years  the  Game  Branch  has  "been 
conducting  investigations  with :a  view  to  obtaining . inf ormatiqn  relative 
to  the  scarcity  of  prairie  chickens.  A  summary  of  .these  investigations 
m.ay  be  fo^’cnd  in. the  annual  reports  of  the  Game  Branch  for  1915  and  1916, 
copies  of  which  may  be  secure.d  :upon  requests 

In  conducting -these  investigations  it  was  found' that  the 
majority  of  correspondents  were  of  the  opinion  that  the  indiscriminate 
distribution  of  poisoned  grain  for  the  destruction. of *  gophers  was  largely 
responsible  for  the  scarcity  of  prairie  chickens.  ,  Pnis  opinion  w.as  also 
shared  by  nearly  all  sportsmen,  and  newspaper  articles  offering  this  as 
an  exqjlanation  for  the  scarcity  were  quite  common. 

In  the  light  of  actual  facts  the  departm.ent  could  not  accept 
this  as  the  principal  cause  for  the  remarkable  char-ge  in  the  prairie 
chicken  situation,  but  in  justice  to  those  .m:o  held  this  view,  it  was 
decided  to  probe  the  matter  further.  Consequently,  arr.ougements  were 
made  with  F.,  H.  Carter,  of  Port  Qu’Appelle,  to  secure  a  .i,.umber  of  live 
prairie  chickens,  Mr,  Carter  employed  a  half-breed  to-  do  this  work,,  and 
after  considerable  difficulty  eight  birds,  were  ca-rght.  On  arrival  at 
Regina  two  of  the  birds  v/ere  dead  and  two  more  died  the  following  day. 

The  four  remaining  birds  were  placed  in  separate  cages  and  fed  good, 
clean  grain  for  the  first  two  days.  Drinking  water  was  placed  before 
them  all-  the  time.  In  the  meantime,  arrangements  were  m..o.de  with  Doctor 
Charleton,  Provincial  Bacteriologist,  to  have  one  of  his  staff  prepare 
poisoned  grain  exactly  as  recomriiended  by  the  Government  for  the  destruc¬ 
tion  of  gophers,  ♦*** 

Before  feeding  the  poisoned  grain, -  , a  prominent  miedical  man, 
who  had  been  informed  of  the  -nature  of  the  experiment,  ventured  the  opinion 
that  five  grains  of  the  poisoned- wheat  would  be  siufficient  to  kill  each 
chicken.  Basing  our  actions  on  this  oplni'sn  it  was  deemed  advisable  to 
feed  tne  birds  rather  sparingly  at  the  start.  Three  birds  were  used  in  the 
experiment,  the  fourth  being  kept  in  reserve  in  case  of  accident. 

Birds  Eos.  1  and  2  T;ere  fed  almost  equal  quantities  of  poisoned  grain, 
while  Bird  Eo. -3,  after  the  first  morning,  was  fed  nothing  but  good  grain 
and  held  in  reserve  with  Bird  Eo.  4, 

The  following  table  is  a  record  of  the  poisoned  grain  fed 
to  Bird  Eo.  1,  and  to  all  intents  and  pinrposes  is  similar  to  that  of  Bird 
Eo.  2. 
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Hats 

Time 

:  Ho.,  ef  ghains  ,, 
of  poisoned 
wheat 

Result 

May  1 

5:30  p.m. 

... 

All  food  removed,  cage  cleaned, 

fresh  water  and  gravel  supplied. 

May  2 

9:45  a.m. 

5 

All  grain  consumed. 

2 

1:30  p.m. 

25 

2 

2:10  p.m. 

45  '  - 

Ho  had  effects.  ■  ^ 

2  , 

3 

2:45  p.m. 

350 

All  it  wo^old  eat 

Ho  had  effects.  '  ' 

4 

9:00  a.m. 

350 

All  grain  consumed.  Ho  had  effects. 

4 

1:00  p.m. 

350 

4 

3:00  p.m. 

350  (forced) 

Stopped  feedihg  last  portion  on  ac- 

4 

May  5 

3:30  p.m. 

150  (forced) 

All  it  would  eat 

'  count  of  hird  showing  signs  of 
collapse  due  to  fright'  caused  hy 
forcing  feed  "arid  handling./ Recover 
-  ed  almost  immediately  when  placed 
hack  in  cage. 

Ho  had  effects. 

The  result  of  this  experiment  would  indicate,  that  prairie 
chickens' have  some  power  of  resisting  .the  poisonous  effect  of  strychnine, 
and  we  are  forced  to  the  conclusion  tha't  poisoned  grain  as  ?ase,d  hy  farmers, 
for  the  destruction  of  gophers  does  not  uiider  prevailing  conditions .  cause- 
the  death  of  prairie-  chickens. 

To  make  douhly  sure  that  the  poison  used  in  this  experiment  was 
of  standard  strength,  I  secured  three  live  gophers  and  fed  the  mixture  to 
them,  giving  15  grains  to  gopher  ITo.  1,  20  grains  to  gopher  ilo.  2,  and 
25  grains  to  Ho.  3.  After  placing  the  grain  in  the  cages  I  had  occasion 
to  leave  the  room  for  a  short  time,  and  upon  my  return  gophers  Hos.  2  and, 

3  were  dead  and  Ho.  1  died  shortly  after.  Therefore,  while  it  took  hut 
15  grains  to  kill  a  gopher,  prairie  chicken  Ho.  1  consumed  in  one  day 
sufficient  poisoned  grain  to  kill  IQO  gophers,  and  did  not  sho?r  the  slight¬ 
est  effect  of  poisoning.  After  the  experiment,  I  gave  the  prairie  chickens 
to  a  local  pcuLtry  fancier,  and  they  remained  in  good  health  for  several 
weeks  hut  eventually  they  died,-  Strange.’ to  relate  the  prairie  chicken  which 
consumed  the  largest  amount  of  poisoned  grain  was  the  las.t  hird  to  die. 

I  am  of  the'  opinion  that  all  birds  of  the  gallinaceous  order,  which  includes 
prairie  chickens,  grouse,  pheasants  and  the  domestic  hen,  have  seme  power ' of 
resisting  the  effects  of  poison,  hut  what  that  power  is,  I  must  leave  for 
the  man  of  science  to  determine.  ■  • 
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United  States  Department  of  Agriculture 
Bureau  of  Biological  Survey 
Washington,  D.C. 


October  8,  1936 


THE  EFFECT  OF  POISONS  USED  PI  RODENT  CONTROL  OH 

GROUSE,  PHEASAilTS,  AilD  QUAIL 

Rodent  control  is  essential  to  the  welfare  of  western  agriculture 
just  as  spraying  for  insect  control  is  an  essential  part  of  the  operations 
of  the  eastern  orchardist.  These  noxious  forms  of  animal  life  exact  a  heavy 
annual  toll  from  the  rancher,  farmer,  orchardist,  truck  gardener  and  others 
engaged  in  agricultural  pursuits  throughout  the  country,  and  the  need  for 
control  measures  against  harmful  rodent  and  insect  life  becomes  apparent. 

In  many  areas  of  the  West  where  it  becomes  necessary  to  use  poison” 
grain  baits  for  the  control  of  injurious  rodents  we  also  find  the  home  and 
habitat  of  many  of  our  useful  and  interesting  wildlife  forms,  including  the 
upland  game-bird  species  -  grouse,  pheasants,  and  q^uail.  Since  the  functions 
of  the  Biological  Survey  embrace  the  field  of  conservation  and  encouragement 
of  beneficial  and  harmless  wildlife  species  as  well  as  reasonable  control  of 
the  economically  injurious  forms,  it  is  obvious  that  the  Bureau  would  neither 
recommend  nor  practice  methods  of  control  that  would  endanger  the  life  or 
welfare  of  our  game  birds  and  other  beneficial  fauna. 

Eor  rodent  control  operations  steam-crushed  oats,  treated  with  strych¬ 
nine,  have  constituted  the  main  and  r.iost  effective  bait.  Some  apprehension 
has  been  expressed  by  people  interested  in  conserving  our  game  birds  concern¬ 
ing  the  use  of  strychnine-treated  grain  for  rodent  control  in  areas  where 
grouse,  pheasants,  and  q^uail  are  present.  There  have  also  been  misleading 
statement  circulated  by  some,  alleging  heavy  mortality  among  these  game 
species  from  eating  strychnine-poisoned  baits  exposed  for  rodent  control. 

Many  of  these  allegations  have  been  checked,  experiments  have  been  conducted, 
and  observations  made  to  determine  the  effect,  if  any  on  grouse,  pheasants, 
and  quail,  of  strychnine  grain  bait  exposed  for  rodent  control.  Reports 
are  attached  on  such  investigations  made  by  the  Chief  Gctme  Guardian  of  the 
Province  of  Saskatchewan,  Canada,  and  in  this  country  by  the  Associated 
Sportsmen's  Clubs  of  California,  and  by  the  Biological  Survey. 

These  experiments  have  demonstrated  that  gallinaceous  birds,  which 
include  the  various  species  of  grouse,  pheasants,  and  quail,  as  well  as 
mature  domestic  chickens,  possess  a  relative  immunity  from  strychnine  poison¬ 
ing,  and  that  these  birds  are  not  likely  to  be  harmfully  affected  by  eating 
strychnine-poisoned  grain  baits  mixed  in  the  strychnine-grain  proportions 
recommended  by  the  Biological  Survey,  and  now  commonly  used  in  the  United 


RECOHDS  OF  POISON  EXPERIMENTS,  IN  DETERMINING  TEE  EFFECTS  OF  GROUND 
SQUIRREL  POISONS  ON  CALIFORNIA  VALLEY  QUAIL  AS  COII)UCTED'’BY  THE 
ASSOCIATED.  SPORTSEMEN’S  CLUBS  OF  CALIFORNIA  IN  COOPERATION  WITH 
THE  UNITED  STATES  BIOLOGICAL  SURVEY  AND  THE'  CALIFORNIA  FISH 
AND  GAvlE  COMVIISSION 

SeptenDer,  1925 


For  some  time  complaints  have  Been  made  to  those  in  the  Western 
States  conducting  operations  with  poisoned  grain  against  ground  squir¬ 
rels  and  other  field  rodents  to  the  effect  that  quail  are  Being  greatly 
reduced  in  numBer  through  the  distribution  of  this  grain.  Several 
tests  had  Been  made  By  the  Biological  Survey  in  different  States  showing 
tliat  oats  and  Barley  poisoned  with  strychnine  in  accordance  with  its 
standard  formulas  would  not  kill  quail,  pheasants,  or  grouse.  The  United 
States  PuBlic  Health  Service  has  made  similar  tests  and  reached  the  same 
conclusion.  Other  poisons,  such  as  phosphorus  or  arsenic,  however, 
which  are  used  to  a  limited  extent  in  some  commercial  poisons  and  By 
individual  ranchers,  had  not  Been  tested.  Investigations  had  Been  made 
and  phosphorus  placed  under  suspicion. 

The  Associated  Sportsmen’s  CluBs  of  California  Became  interested 
in  the  proBlem  of  the  reduction  in  the  numBer  of  quail  and  arran.ged  to 
secure  the  quail  for  use  in  experiments  with  poisons  through  the  State 
Fish  and  Game  Commission,  inviting  the  Commission  and  the  Biological 
Survey  to  cooperate  with  them  in  conducting  the  tests.  We  were  glad 
to  take  advantage  of  this  opportunity  to  make  the  much  desired  tests. 
Representatives  of  the  three  organizations  were  present  to  observe  the 
results.  The  members  of  the  Associated  Sportsmen’s  CluBs  of  California 
are  specially  to  Be  commended  for  the  faithful  manner  in  which  they  have 
kept  some  member  present  to  watcBi  the  pens  Both  day  and  ni^t,  many 
sacrificing  valuable  time  and  Business  to  keep  their  watch. 

Representatives  of  the  Survey  were  present  during  the  dn.y  to  at¬ 
tend  to  the  feeding  of  the  poisons  and  to  watcBi  and  record  results.  A 
representative  of  the  Fish  and  Game  Commission  was  present,  assisting  with 
suggestions  and  noting  results. 

Dr,  Frank  Kolos,  a  member  of  tlie  Associated  Sportsmen's  Clubs, 
tested  the  poisoned  grains  used  and  made  examinations  of  the  Birds  that 
died.  George  P,  Gray,  in  charge  of  the  Chemical  Division  of  the  State 
Department  of  Agriculture,  cooperated  By  determining  tlie  quantity  of 
poison  comried  By  100  kernels  of  tlie  various  poisoned  grain  mixtures 
used  in  the  tests. 
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Locality  of  Experiments 


J.  P.  Cuenin  and  E.  R.  Kaufr'ian representatives  of  the  Associated 
Sportsnen’s  Cluhs,  arranged  with  John  McLaren superintendent'  of  ‘  the 
G-olden  Gate  Park,  San  Francisco,  for  space  on  the  park  groiinds,  and 
had  seven  pens  huilt  for  the  birds.  Four  of  these  were  subdivided  into 
four  conpartnents  each  for  individual  birds.  The  larger  pons  were  for 
reserve  birds.  For  a  f ew  days  after  arrival  the  birds,  which  were  brought 
in  fron  the  Sacranento  Valley,  suffered  from  the  cooler  temperc.ture,  some 
dying  as  a  result.  The  weather  soon  became  warmer  and  the  birds  were  in 
good  condition  most  of  the  time  covered  by  the  experiments.  A  few 
bad  days  occurred  at  the  start  and  a  few  also  at  the  end  of  the  experiments. 

Grains  Used  in  Poisoning  Squirrels 

The  grain  recommended  by  the  United  States  Biological  Survey 
for  use  against  the  California  "digger"  ground  squirrel  is  whole  re¬ 
cleaned  barley,  and  for  use  against  the  Oregon  ground  squirrel  in  the 
northeastern  part  of  the  State  is  whole  oats.  These  grains  have  been 
generally  used  by  those  in  chfirge  of  rodent  control  operations  in  the  dif¬ 
ferent  countios.  In  a  few  cases  wheat  and  hulled  barley  are  used.  In 
other  States  oats  or  rolled  oats  are  chiefly  used  against  field  rodent 
pests. 

Poisons  Used  in  Rodent  Control 

The  poison  recommended  and  generally  used  in  operations  against 
field  rodents  is  strychnine  alkaloid.  Strychnine  sulphate  is  now  rarely 
used.  To  a  limited  extent  phosphorus,  arsenic,  and  cyanide  have  been 
and  are  used  for  this  purpose. 

Distribution  of  Poisoned  Grain 

Poisoned  grain  bout  used  in  controlling  ground  squirrels  is 
usuoAly  vrell  sco.ttered  about  the  burrows  of  the  animals,  each  bait  averag¬ 
ing  about  a,  tablespoonful.  With  grains  of  average  quality,  in  a  table¬ 
spoonful  of  v/heat  there  would  be  about  400  kernels,  of  hulled  barley  about 
the  same  number,  of  whole  barley  about  350,  of  oat  grouts  about  680  and  of 
whole  oats  about  300.  It  was  found  that  the  squirrels  usually  cleaned  up 
most  of  these  baits  within  two  days  and  where  infestation  is  heavy,  within 
a  few  hours. 


Feeding  Capacity  of  Opail  and  Choice  of  Grains 

Wliole  Barley. — Four  quail  kept  in  separate  compartments  were  given 
50,  100,  150,  and  200  kernels  of  whole  barley,  respectively,  without  other 
feed,  during  a  period  of  24  hours.  The  bird  given  the  100  kernels  ate  38 
of  them,  but  the  others  did  not  take  a  single  kernel.  • 

Other  birds  had  whole  barley  together  with  other  feed  before  them 
for  several  days  and  did  not  ea.t  any. 
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Hailed  Barley. — T-:70  quail  kept  in  separate  compartments  \7ere 
given  50  and  100  kernels  of  hulled  "barley,  respectively,  during  a  period 
of  24  hours.  The  one  fed  the  50  kernels  ate  all  of  them,  a  few  at  a  time, 
within  3  hours,  "but  the  other  did  not  touch  any  of  the  grain  given  to  it. 
They  did  not  appear  to  relish  the  hulled  "barley,  though  they  apparently 
preferred  it  to  the  whole  "barley.- 

THiole  Oats. --One  quail  was  fed  50  whole  dry  oat  kernels,  and 
during  a  period  of  24  hours  hulled  arid  ate  15  of  them.  Oats  soaked  in 
water  for  a  few  minutes  and  then  fed  along  with  dry  oats  were  eaten  more 
readily  than  the  dry  oats.  This  was  tried  on  several  quail.  Rolled  oats 
were  eaten  more  readily  than  the  whole  oats. 

Hulled  Oats,  or  Oat  G-roats. — Hulled  oats  were  greedily  eaten  hy 
the  quail.  A  capacity  test  run-  showed  that  250  kernels  constituted  the 
maximum  quantity  taken  in  24  hours;  200  comprised  the  average  daily  feed. 

Wheat . — Wheat  was  readily  eaten  "by  the  quail.  Capacity  tests 
made  with  several  of  the  "birds  s'howed  that  150  kernels  constituted 
a"bout  the  maximum  for  a  period  of  24  hours.  The  average  feed  at  any 
one  time  was  50  kernels  of  average  size  whee-t,  although  considera"bly 
more  grain  might  "be  placed  "before  them.- 

Wlien  the  quail  were  given  a  mixture  containing  all  these  grains 
it  was  o"bserved  that  they  would  at  once  pick  out  the  oat  groats  and 
wheat,  not  touching  the  other  grain  as  long  as  these  two  grains  were 
present.  When  these  were  cons-umed  they  would  take  the  others  in  the 
following  order:  Hulled  "barley,  oats,  and  whole  "barley.  They  had  to 
"be  starved  into  eating  the  latter  grains.  In  order  to  get  a  real  test 
of  the  quantity  of  strychnine  a  quail  could  take  we  had  to  use  poisoned 
wheat. 


Record  of  Poison  Tests  on  Q.uail* 

Pen  Ho.  1 

Gom-partment  Ho. _ 1. —  Two  young  "birds,  male  and  female,  were  fed, 

at  10  a.m.  on  the  13th  of  the  month,  50  kernels  of  poisoned  whole  "bar¬ 
ley  of  Standard  1-16  (1  ounce  of  strychnine  to  16  quarts  of  grain) 
ca.rrying  0.08  grain  strychnine.  By  10:30  a.m.  on  the  14th  they  had 
taken  22  kernels,  and  by  4  p.m.  of  the  same  day  the  remainder.  They 
v/ere  then  given  some  clean  wheat,  which  they  immediately  ate.  On  the 
15th  they  were  again  given  clean  grain.  At  4:20  p.m.  on  the  16th, 

200  kernels  of  poisoned  whole  barley,  1  to  8 ,  carrying  0.56  grain 
strychnine  were  fed.  Very  little  of  its  was  eaten  until  the  fore¬ 
noon  of  the  17th,  when  h-unger  forced  the  birds  to  eat  it  a  little 
at  a  time.  By  5  p.m.  all  of  the  grain  had  been  eaten.  "When  released  on 
the  25th  the  birds  showed  no  ill  effects  from  the  poison. 


*  In  addition  to  the  grains  fed,  all  birds  were  given  some  lettuce 
and  fresh  water  daily. 
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Compartment  I-To.  2.--A  young  male  and  a  female,  the  latter 
droopy  ?7ith  r-affled  feathers  indicating  that  it  was  sick  with,  a  cold, 
at  10  a.m.  on  the  13th  were  given  50  kernels  of  poisoned  whole  "barley, 

(1  to  8),  carry  0.14  grain  strychnine.  On  the  14th  at  10:30  a.m., 

37  kernels  had  "been  eaten,  and  hy  3  p.m.  all  were  consumed.  The  fe¬ 
male  gradually  grew  worse  during  the  day  and  died  in  the  night.  Doc¬ 
tor  Kolos,  who  examined  the  hird,  reported  death  was  duo  to  cold.  The 
male  showed  no  ill  effects  from  the  poison. 

Compartment  No.  3. — An  adult  female  was  fed  at  10  a.m.  on  the 
14th,  100  kernels  of  commercial  poisoned  vdieat  (l  to  12),  carrying 
0.158  grain  of  strychnine.  Sy  5  p.m.  about  half  was  consumed,  and 
by  9  a.m.  on  the  following  morning  all  had  been  taken,  at  which  time 
the  bird  was  given  a  little  clean  wheat.  At  10  a.m.  on  the  18th,  she 
■was  agaun  given  100  kernels  of  the  same  grain  which  were  all  eo,ten  by 
2:30  p.m.,  aDter  which  whe  was  given  clean  grain,  and  showed  no  ill 
effects  by  the  25th. 

Compartment  Do.  4. — One  bird  was  fed  clean  grains  as  a  check 
^until  the  25th,  when  it  was  talcen  to  Berkeley  and  fed  for  three  days,  , 
beginning  on  the  27th,  at  8  a.m.  and  again  at  4  p.m. ,  10  kernels 
of  a  coijnty  poisoned  wheat  (1  to  12)  and  40  kernels  of  clean  wheat, 
and  then  for  two  more  days,  at  the  same  hours,  15  kernels  of  the 
poisoned  wheat,  and  50  kernels  of  clean  wheat.  The  bird  showed  no 
ill  effects  from  the  poison. 

Pen  No.  4 

Compartment  No.  l.--An  adult  ma.le  and  a  female  were  fed  on  the 
13th  at  2  p.m.  a  commercial  poisoned  mixture  (1  to  12) ,  consisting  of 
50  kernels  of  whole  barley,  50  kernels  of  wheat,  and  5  raisins  and 
carrying  0.16  grain,  of  strychnine.  The  female  was  observed  to  eat  38 
kernels  of  wheat  during  the  first  half  hour,  and  at  the  end  of  an  hour 
both  of  them  had  eaten  the  wheat,  but  no  barley  or  raisins  were  touched 
that  day.  At  10:30  a.m.  on  the  following  day  19  kernels  of  barley  and 
two  raisins  were  taken.  The  male  bird  was  then  removed  to  a-nother  com¬ 
partment,^  and  the  female  was  given  100  kernels  of  wheat  from  the  same 
commercial  poison,  which  she  had  all  eaten  at  3  p.m.  On  the  next  day 
she  was  given  150  kernels  of  wheat  of  the  sane  poison,  which  she  ate 
during  the  day.  On  the  16th  and  thereafter  she  was  fed  clean  grain, 
and  showed  no  ill  effects  by  the  25th.  In  the  three  days  she  had  taken 
about  1/2  grain  of  strychnine,  a  quantity  sufficient  to  kill  20  squirrels. 

C omp ar tm en t  No .  2 . — Bird  fed  clean  grain  only. 

Compartment  No.  3. — An  adult  male  was  fed  on  the  15th  at,  10:30 . 
a.m.  150  kernels  of  a  county  poisoned  viieat  carrying  0.192  grain  of 
stryclmine,  no  other  feed  being  present.  By  10  a.m.  on  the  16th  it 
had  eaten  only  two  kernels;  when  50  kernels  of  clean  wheat  were  given 
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the  bird  it  readily  censured  them,  indicating  a  narked  discrimination 
against  the  poisoned  grain.  By  4  p.n.  the  bird  had  eaten  68  more 
kernels  of  the  poisoned  wheat.  The  next  day  it  ate  70  more,  and  by 
the  18th  had  eaten  all  of  it,  being  forced  oy  Ininger  to  do  so.  It  ex¬ 
perienced  no  apparent  ill  effects  hy  the  25th.. 

Compartnent  hTo.  4. — An  adult  male  was  :fod  on  the  16th  at  10 
a.m. ,  150  kernels  of  the  same  poisoned  wheat  that  was  given  to  the  bird 
in  compartments  I'o.  3.  This  bird  did  not  delay  so  long  in  eating  the 
grain,  having  taken  all  of  it  by  5  p.m.  On  the  next  and  subsequent 
days  to  the  25th  it  was  fed  clean  grain  and  showed  no  ill  effects  of 
the  poison. 


Pen  No..  3 

Compartment  No.  1. — An  adult  male  on  the  16th  at  3  p.m.  was 
fed  25  kernels  of  oats  and  5  kernels  of'  whea.t,  carrying  0.2  grain  of 
phosphorus.  It  hesitated  somewhat  about  eating  the  Ocats,  but  being 
hungry  finally  ate  all  including  the  hulls.  By  3:45  p.m.  it  began  to 
show  symptoms  of  sickness;  at  4:20  it  became  drov/sy,  opening  and  closing 
eyes,  appearing  less  and  less  active  until  5  p.m.  when  it  turned  a 
somersault  forward.  It  lay  quiet  for  three  minutes,  then  had  a  severe 
convulsion  and  died  a  minute  later  at  5:04  p.m.;  0.20  grain  of  phos¬ 
phorus  killed  the  bird  in  about  l-l/2  hours  from  the  time  it  ate  the 
oats. 

Compartment  No.  2. — An  adult  fema.le  on  the  16th  3  p  •  r.i  •  Wei'S 
fed  25  kernels  of  wheat  carrying  0.144  grain  of  phosphorus.  The 
bird  picked  up  and  dropped  the  kernels  many  times  before  swallowing 
a  kernel.  By  4  p.m.  it  had  eaten  only  8  kernels;  and  no  more  had 
been  taken  by  5  p.m. ,  when,  the  remaining  17  were  removed.  It  began 
to  show  effects  of  the  poison  at  4:45  p.m.,  and  gradually  grew  quieter 
and  sleepier  until  6  p.m.,  when  it  had  a  convulsion  and  died  at  6:05 
p.n.;  0.046  grain  of  phosphorus  thus  killed  the  bird  in  about  2-l/2 
hours. 

Compartment  No.  3. — An  adult  male  on  the  17th,  at  10:15  a.m., 
was  f ed  5  kernels  of  oats,  carrying  0.04  grain  of  phosphorus.  It  fin¬ 
ished  eating  them  by  11  a.m.,  and  became  sick  at  noon.  The  first  light 
convulsion  occurred  at  1:30  p.m. ,  and  was  followed  by  several  others. 

The  bird  kept  stretching  its  neck  and  twisting  its  head  from  side  to 
side,  and  died  at  2:15  p.m.;  0.04  grain  of  phosphorus  killed  the  quail 
in  about  3-1 /2  hours. 

On  the  18th  another  quail,  an  adult  female,  was  put  in  this  com¬ 
partment  and  was  given  100  kernels  of  oat  groats  carrying  about  0.025 
grain  of  Swartze's  white  arsenic.  All  the  grain  wa.s  eaten  in  a  few  min¬ 
utes.  The  bird  began  to  show  drowsiness  at  about  12  m. ,  which  gradu¬ 
ally  increased  until  1:30  p.m.,  when  it  sat  down.  It  remained  in  this 
position  until  2:20  p.m.,  when  it  fell  over  on  its  side  and  twisted  its 
head  about  similar  to  the  birds  given  phosphorus.  It  died  at  2:36  p.m.; 
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0.25  grain  of  arsenic  killed  it  in  aDout  4-l/2  hours.  Arsenic  is  thus 
seen  to  he  not  so  toxic  to  quail  as  is  phosphorus. 

Comioartment  Hot  4t — An  adult  male  on  the  16th,. at  3:30  p.m.  , 
was  fed  50  kernels  of  wheat  and  50  kernels  of  harley  from  a  poisoned 
grain  rasnufactured  commercially.  It  was  old  material,  and  the  o,ctive 
poison  is  not  known.  At  3:30  p.m.  on  the  follovang  day  with  no  other 
gra,in  present  the  bird  had  not  ea-ten  any  of  it.  This  wa,s  then  removed 
and  50  kernels  of  the  wheat  vd  th  some  clean  wheat  was  fed.  The  clean 
grain  was  eaten  on  the  18th  and  19th,  hut  very  little  of  the  poisoned 
wheat  was  taken.  On  the  20th  at  3  p.m. ,  150  kernels  of  wheat  from  a 
fresh  supjjly  of  this  same  commercial  poison,  which  was  labeled  strychnine 
as  the  active  poison,  was  given  with  no  clean  grain  present.  About  half 
of  these  were  consumed  by  4  p.m. ,  and  the  remainder  by  2  p.m.  on  the 
following  day.  The  bird  shows  no  ill  effects. 

Pen  ITo .  2 

ConTpartment  ITo.  1. — A  young  fem.ale  on  the  13th  at  9:45  a.m.  was 
fed  25  kernels  of  hulled  barley,  carrying  about  0.02  grain  of  thallium 
sulphate,  llo  other  grain  was  preser.t.  By  11  a.m.  on  the  following  day 
only  one  kernel  was  taken.  This  grain  was  then  removed  end  the  bird 
given  clean  grain.  On  the  15th  at  4:30  p.m.  the  bird  was  given  50 
kernels  of  oat  groats,  carrying  0.138  grain  of  thalliun  which  it  ate 
at  once.  It  was  fed  clean  grain  on  the  16th  and  17th.  By  3  p.m.  on 
the  18th  it  showed  no  ill  effects  so  it  was  given  100  kernels  more  of 
the  same  poison,  which  it  had  eaten  by  5  p.m.  On  the  following  morning  ■ 
at  6  a.m.  the  bird  wa-s  active  but  was  extending  its  neck  and  gasping 
for  breath  at  fairly  regular  intervals — the  usual  symptom  of  thallium 
poisoning.  It  did  not  eat  during  the  day  and  gradually  grew  weaioer 
without  any  apioareiit  pain,  and  died  at  3:25  p.m. 

Compartment  Ho.  2. — A  young  male,  refused  to '  eat  the  poisoned 
hulled  barley  fed  to  it  similar  to  the  bird  in  Compartment  1.  On  the 
16th,  at  3:45  p.m.,  it  wa,s  given  75  kernels  of  the  oat  groa.ts  prepana- 
tion,  carrying  0.207  grain  of  thallium  sulx^hate,  which  it  ate  within 
45  minutes.  On  the  18th  and  19th  the  bird  was  drowsy  and  did  not  eat 
normally,  but  on  the  20th  it  began  to  improve  and  was  normal  on  the 
following  day,  and  remained  so  until  the  29th.  On  the  30th  a  test 
v/as  begun  to  deterraine  the  acc^u3ulative  a,cticn  of  thallium  sulphate. 

The  bird  \70.s  given  25  kernels  of  the  oat  groats  carrying  0.069  groan  of 
thalliu-i  sulphate  and  75  kernels  of  clean  oat  groats  at  8  a.m..  oud  like 

quantities  repeated  at  4  p.m.  of  the  sap.e  day  and  at  8  a.m.  on  October  1. 

It  died  on  October  1  during  the  night. 

Compartment  llo.  3. — A  young  female  on  the  14th  at  10:15  a. mi.  was 
fed  100  kernels  of  oat  greats,  carrying  0.277  gra.in  of  thallium  sulphate. 
It  had  eo.ten  ha.lf  of  the  oats  by  noon  and  all  by  3  -p.m.;  ond  was  given 

o.  little  cleon  grain  in  the  evening,  which  if  ate.  Bird  was  lively  o.t 


midnight  hut  wuite  sick  at  6  a.m.  It  died  at  10:30  a,m. ,  about  24 
hours  from  the  time  it  began  eating  the  poison. 

Compartment  No.  4. — The  test  given  the  bird  in  Compartment  No.  3 
was  repeated  with  an  adult  female  on  the  17th  at  4  p.m.  The  bird  at©  the 
poisoned  grain  at  once.  It  was  normal  on  the  18th.  Fed  clean  grain  on 
the  19th  it  ate  the  grain  but  v/as  less  active  and  not  quite  normal.  It 
8  a.m.  on  the  20th  the  bird  was  very  sick,  dying  an  hour  later.  The  same 
quantity  of  poison  as  that  given  the  young  female  in  Compartment  No.  3 
killed  this  adult  female  in  65  hours. 

Compa.rtment  No.  1.--A  new  bird,  rn  adult  mcole ,  was  put 
in  this  compartment  and  fed  10  kernels  of  a  commercial  wheat  prepar¬ 
ation,  carrying  0.02  grain  of  phosphorus,  on  the  22nd  at  3  p.m. 

It  ate  the  grain  at  once,  and  had  a  convulsion  at  7:45  p.m.,  dying 
at  8:15  p.m. 


These  tests  corroborate  previous  experiments  made  with  strych¬ 
nine  on  quail.  The  nine  different  birds  fed  poisoned  grain  ate  from 
2  to  150  kernels  of  vrheat  a  day,  and  as  much  as  300  kernels  during 
three  consecutive  days  v/ith  and  without  clean  grain  and  were  not  af¬ 
fected;  o.lso  birds  fed  50  kernels  of  wheat  morning  and  evening,  10 
of  which  were  poisoned,  for  5  consecutive  days  showed  no  ill  effects. 

The  experiments  have  left  no  doubt  about  phosphorus,  since  only 
five  kernels  killed  a  quail  in  4-l/2  hours.  There  is  great  danger 
to  gPiTie  birds  in  poisoning  operations  even  if  vdiole  barley  is  used, 
for  though  the  tests  showed  they  do  not  tcake  bcrley  or  whole  oats  read¬ 
ily,  they  a,re  likely  to  pick  up  from  5  to  20  kernels  of  the  grain  in 
many  loc-alities,  which  vrould  be  fatal.  Phosphorus  is  very  toxic  to 
quail,  and  its  use  should  be  prohibited. 

Arsenic  and  thallium  sulphate  a.re  less  toxic  than  phosphorus, 
but  as  they  may  have  to  be  used  on  hulled  groin  or  rolled  groiin  to  ob¬ 
tain  the  most  efficient  results  cOgainst  ground  squirrels,  there  would 
be  considerable  danger  to  game  birds  in  the  distribution  of  such 
grains  for  squirrels  or  other  field  rodents.  It  is  believed  that 
phosphorus,  arsenic,  and  thallium  should  not  be  used  in  poisoning 
operations  in  which  baits  would  be  exposed  to  any  animal  other  than 
those  against  which  the  control  operations  are  directed.  They  could 
be  used  in  rat  and  field-mouse  control  where  the  distribution  is  con¬ 
fined. 
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The  experiments  show  also  that  young  quail  are  not  affected 
any  more  hy  strychnine  than  adults.  There  is  some  indication,  how¬ 
ever,  that  thalliiom  sulphate  may  kill  the  young  more  quickly  than  the 
adults.  More  tests  will  have  to  he  made  in  order  to  determine  defin¬ 
itely  this  latter  point. 

Respectfully  submitted, 

F.  E.  GAELOUGH 

Assistant  Biologist. 

JOSEPH  KEYES 

Leader  Rodent  Control. 
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AN  EXPERIMENT  TO  DETERMINE  THE  EEEECT  (IF  ANY)  OF 
FEEDING  STRYCHNINE  POISONER  GPAIN  TO  GROUSE 

January,  1923. 


Tuesday,  January  9,  1923. — Four  grouse  were  received  from  Powder 
River  County  from  a  rancher  near  Ashland,  Mont.,  on  a  tributary  of  the 
Tongue  River.  There  he  caught  these  birds  with  a  figure-4  trap.  He 
shipped  them  on  January  6  and  they  arrived  here  January  9  a.t  noon. 

In  the  crate  were  supplied  corn  and  wheat.  At  4:30  p.m. ,  while  being 
transferred  to  a  larger  coop,  one  bird  escaped  and  flew  into  a.  glass 
door,  breaking  the  gla.ss  and  continuing  its  flight  into  the  coiontry, 
apparently  unha-rmed.  The  birds  appeared  to  be  sharp-tailed  grouse 
(Pediocetes  phasianellus  campestris)  and  were  in  good  condition.  They 
were  fed  wheat  and  oats  and  given  water  and  left  for  the  night  in  a 
pen  6  by  3  feet  in  size. 

Tfe dne s day ,  J anua ry  10 . — The  pen  was  divided  into-  three  sections 
with  a  bird  in  each  section.  Bird  No.  1,  apparently  a  cock  and  seeming¬ 
ly  older  than  the  other  two,  was  used  as  the  "check".  This  bird  was  by 
far  the  most  restless  and  fought  the  screen  a  good  share  of  the  time. 

No.  2  was  somewhat ‘ restless ,  while  No.  3  was  quite  content  and  did  not 
fight  the  screen.  All  food  was  removed  in  the  morning.  At  2  p.m,  each 
bird  was  given  50  kernels  of  clean  wheat  and  oats  and  6  kernels  of  corn. 
The  corn  and  wheat  were  eaten  at  once.  They  did  not  relish  the  oats.  At 
4  p.m.  Nos.  2  and  3  had  eaten  all  the  oats.  The  birds  seemed  to  be 
quite  tame.  They  were  not  fed  again  until  next  day. 

Tliursday,  January  11. --The  birds  were  not  given  any  feed  in  the 
morning.  No.  1  had  oats  left.  At  4  p.m.  No.  1  was  fed  150  grains  of 
clean  oats.  No.  2  was  fed  150  grains  of  Richardson’s  ground  squirrel 
bait  and  No,  3  was  given  300  grains  of  prairie-dog  bait.  These  quan¬ 
tities  are  equal  to  the  quantities  of  bait  recommended  for  these  ro¬ 
dents  and  are  equivalent  to  a  teaspoonful  and  a  tablespoonful  respec¬ 
tively. 


Bird  No.  2  ate  the  150  oats  at  once,  readily.  Given  150  additional 
kernels,  it  ate  them  at  intervals.  At  4yl0  most  of  these  kernels  were 
eaten  and  150  more  were  given.  By  4:30  the  oats  were  all  eaten  (450 
kernels). 

Bird  No.  3  did  not  attack  the  oats  so  greedily  and  ate  about  one- 
half  of  the  300  kernels  at  first.  It  ate  the  last  half  at  intervals, 
apparently  not  relishing  them.  At  4:30  p.m.  No.  3  had  65  grains  left. 

At  5  p.m. ,  all  birds  seemed  to  be  normal,  and  if  the  poisoned  grain  fed 
them  had  any  harmful  effect  it  was  not  apparent. 
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Friday,  January  12. — Fo.  1,  the  check  bird,  was  fed  200 
clean  oats  in  addition  to  some  remaining  from  the  day  before.  This 
bird  did  not  seem  to  care  for  oats  and  spent  most  of  its  time  fight¬ 
ing  the  screen  in  attempts  to  get  out. 

No.  2  was  given  150  more  of  poisoned  grain  at  8:30  a.m. 

At  1:30  p.ra.  the  bird  had  eaten  only  14  of  these.  The  remainder 
was  thrown  out,  and  a  fresh  bait  of  150  kernels  was  given. 

No.  3  still  had  the  65  remaining  oats.  These  were  thrown  out 
and  a  fresh  bait  of  300  poisoned  oats  given  at  8:30  a.m.  By  1:30 
p.m.  No.  3  had  eaten  35  grains;  the  rest  of  the  bait  was  thrown 
out  and  a  new  bait  of  300  fed. 

The  birds  seemed  to  be  hungry  but  did  not  like  the  oats.  They 
were  all  active  and  showed  no  ill  effects  of  eating  poison. 

Saturday ,  J anuary  13 . - -At  9  a.m.  No.  1  still  had  oats  aad  ate 
few  or  none.  No.  2  had  60  oats  left  and  was  not  fed  a  new  bait;  by 
5  p.m.  it  had  eaten  these  and  was  given  36  more.  At  9  a.m.  No.  3  had 
225  left.  These  were  thrown  out  and  a  new  bait  of  100  grains  given; 
at  5  p.ra.  it  had  30  of  the  100  left  and  was  given  35  more. 

The  birds  were  left  for  the  day.  They  were  apparently  unaf¬ 
fected  by  eating  the  poisoned  oats. 

Sunday,  January  14. — All  birds  are  active  and  hungry  at  8:30 
a.m.  The  check  bird  had  150  oats  left.  No.  2  had  22  left.  No.  3  had 
65  grains  left  and  had  therefore  eaten  none  since  the  day  before. 

It  v/as  decided  that  the  birds  could  not  killed  by  being 
fed  poisoned  oats,  they  having  had  practically  a.11  they  wanted  since 
the  experiment  started.  The  oats  were  all  removed  and  each  given 
3  tablespoonfuls  of  clean  wheat.  The  wheat  runs  550  grains  to  the 
spoonful.  They  started  eating  the  whea.t  greedily. 

No.  1  Cite  the  least.  No.  2  a.te  more  and  No.  3  the  most,  about 
one-third  of  it.  Their  appetites  seemed  to  be  satisfied  v/ith  these 
quantities.  Although  No.  1,  the  check  bird,  was  the  most  restless, 
it  would  takie  grain  out  of  the  hand.  No.  2  ate  gra.in  readily  out  of 
the  hand. 


Monday,  Ja.nuary  15. — At  8:30  a-.m.  No.  1  had  eaten  three-fourths 
of  the  wheat  and  by  11  a.m.  had  only  a  teaspoonful  left.  No.  2  had 
30  kernels  of  wheat  left,  which  were  eaten  within  a  few  minutes.  No.  3 
had  200  kernels  left,  which  it  cleaned  up  by  11  a.m.  The  above  was  all 
clean  wheat. 

It  T/as  believed  that  the  grouse  did  not  relish  oats,  so  in  order 
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to  get  them  to  take  more  poison  it  was  decided  to  try  them  on  some 
strychnine  poisoned  wheat,  which  was  prepared  at  about  the  same 
strength  as  for  prairie-dog  poison,.  '  ‘ 

At  2  p.m.  No.  2  was  given. one-half  tablespoonful  of  poisoned 
wheo-t,  which  it  ate  greedily,  most  of  it  out  of  the  hand.  It  was 
given  the  other  half  a,t  once  and  ate  .about  one-half  of  it  rapidly 
and  then  seemed  satisfied  and  rested  contentedly. 

No. ,3  was  fed  one-half  tablespoonful  of  the  same  wheat.  It 
ate  one-half  of  it  but  not  greedily.  Seemed  satisfied  and  contented. 
The  wheat  runs  550  grains  per  tablespoonful.  The  birds  showed  no 
symptoms  of  poisoning,  and  were  left  for  the  day. 

Tuesday,  January  16. — At  9  a.m.  No.  1  was  fed  a  tablespoonful 
of  clean  wheat,  which  it  ate  greedily  at  once.  At  noon  it  ate  another 
spoonful  rapidly,  at  3:30  another,  and  at  4:30  another,  making  4 
tablespoorifuls  in  all,  or  about  2,200  kernels. 

At  noon  the  150  kernels  of  wheat  remaining  from  the  previous 
day's  feed  were  removed  from  bird  No.  2  and  another  tablespoonful  of 
poisoned  wheat  wai.s  given. 

No.  3  had  eaten  all  of  the  previous  day's  bait  ,by  noon  and  wo.s 
fed  another  tablespoonful. 

TJednesday,  January  17. — At  9  a.m.  No.  1  was  given  a  tablespoon¬ 
ful  of  clean  wheat,  which  it  ate  at  once.  It  was  given  a  few  clean 
oats  but  did  not  eat  them.  Another  tabl'espoonful  of  clean  wheat  was 
given.  No.  2  had  one-half  of  the  last  bait  left.  This  was  thrown  out 
and  one-half  tablespoonful  of  new  poisoned  wheat  given.  The  bird  did 
not  care  for  this. 

No.  2  had  two-thirds  of  the  last  bait  left.  This  was  thrown  out 
and  another  one-half  spoonful  given.  The  birds  seem.ed  to  get  "tired" 
of  the  poisoned  wheat,  while  the  check  bird  consumed  large  quantities 
of  clean  wheat. 

Thur s day ,  J anua. ry  18. — At  9  a.m.  No.  1  bird  had  no  wheat  left. 

It  was  given  a  tablespoonful  of  poisoned  wheat  of  which  he  ate  about 
one-half  and  then  started  "playing"  with  the  remainder,  picking  up 
the  kernels  and  casting  them  aside.  The  poisoned  wheat  was  removed 
and  replaced  with  a  tablespoonful  of  clean  wheat.  This  he  went  at 
greedily,  eating  all  of  it  at  once.  Another  tablespoonful  was  given. 

By  3:30  p.m.  it  had  eo,ten  most  of  this  feed  and  was  given  the  third 
tablespoorh’ul  of  clean  wheat.  It  ate  most  of  this  in  a  short  time 
and  was  given  a  fourth  tablespoonful  of  which  it  ate  but  very  little 
up  to  4  o'clock. 
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Bird  i'O.  2  hr,d  pr^'ctically  nil  of  the  previous  d&y's  last  “bait 
left  at  9  a. a.  This  was  thrown  out  and  the  Bird  was  given  a  now 
feed  of  a  table  spoonful  of  poisoned  v/heat.  It  probably  ate  a  few 
kernels  but  picked  up^  and  ejected  quite  a  nuuber.  The  poisoned 
v;heat  was  removed,  and  tlie  bird  was  fed  a  tablespoonful  of  clean  wheat. 

This  was  eaten  greedily.  Another  tablespoonful  was  given  which  was 
gone  by  3:50.  It  ate  all  of  a  third  tablespoonful  and  was  given  a 
fourth,  most  of  v/hich  was  eaten  by  5  o'clock. 

Bird  llo.  3  at  9  o'clock  had  50  kernels  of  yesterday's  last 
feed  left.  This  was  thrown  out  and  it  was  given  a  fresh  tablespoon¬ 
ful  of  poisoned  wheat  just  as  was  done  with  lies.  1  and  2.  It  ate 
but  a  few  kernels.  All  poisoned  grain  was  removed  and  a  ta.blespoon- 
ful  of  clean  wheat  given.  This  wa.s  eaten  at  once  followed  by  a.  second 
and  then  a  third  table  spoonful  a.t  3:30.  The  second  and  most  of  the 
third  spoonfuls  were  eaten  rea.dily  and  a  fourth  ta.ble spoonful  \ias  fed 
of  which  she  ate  but  little. 

It  ?/ill  be  noted  that  all  three  of  these  birds  were  fed  exactly 
alike.  The  way  they  reacted  toward  the  poisoned  wheat  as  compared 
vri  th  the  clean  wheat  indicates  that  there  is  something  objectionable 
to  the  former.  Although  the  poiso±oed  vAieat  is  dull  and  rather  musty 
looking,  on  account  of  treatment,  it  is  believed  that  the  bitter  taste 
of  the  stryclonine  is  the  cause  for  objection  shown  by  the  birds.' 

J r i day ,  J a nua. ry  1 9  . — At  9  o^.m.  bird  ITo.  1  had  one-haJf  teaspoon¬ 
ful  of  wheat  left,  bird  IIo.  2  had  eaten  all,  and  bird  Ho.  3  had  one- 
half  teaspoonful  left.  The  experiment  being  completed,  the  birds,  ap¬ 
parently  in  the  best  of  condition,  were  removed  to  a  large  outdoor  in- 
closure  containing  some  Chinese  pheasants  and  doves.  They  were  under 
the  care  of  the  poultry  department  and  were  fed  ordinary  mixed  grain 
along  with  the  pheasaxits  and  du’-es. 

Mr.  Otto  Stephl,  Junior  Biologist,  was  in  charge  of  this  experiment. 

(Signed)  A.  E.  OFJII 

Biological  Assistant 
District  Leader. 
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EXPERIMENTS  TO  DETERMINE  .EFEECT  OP  POISONED  GRAIN' ON 
CHINESE  pheasants 

January,  1922 


¥ith  a  view  to  determining  the  effect  on  the  introduced  Chinese 
pheasant  of  poisoned  grain  distributed  for  ground  squirrels,  a  numher 
of  tests  were  made  with  hirds  secured  from  the  King  County  game  farm, 
at  Snoqualraie,  TJ'ash.  Clean,  whole  oats  treated  with  poisoned  flour 
paste  were  used  throughout  the  experiments.  The  grain  was  prepo-red 
according  to  the  formula  aud  directions  followed  in  mixing  poisoned 
hait  for  the  CoPamhia  ground  squirrel,  which  contains  one  ounce  of 
strychnine  alkaloid  to  every  12  quarts  of  oats. 

The  pheasants  were  un.dergrown  "birds  a'bout  five  or  six  months 
old.  On  arrival  at  the  Experiment  Station  they  were  confined  in  a 
netting  inclosure  and  fed  on  a  mixture  of  grains  such  as  is  used  for 
scratch  food  in  the  poultry  department.  Each  "bird,  in  turn,  was 
transferred  to  a  smaller  coop  for  trial  with  the  poisoned  grain.  Presh 
water  was  accessi"ble  to  them  at  a.11  times.  Results  of  t'he  experiments 
follow: 


Pheasant  No.  1,  a  cock,  was  fed  15  gradns  of  the  poisoned  oats  in 
the  forenoon  of  the  first  day,  25  grains  in  the  afternoon,  and  60  grains 
on  the  morning  of  the  next  day.  All  of  this  it  ate  readily.  Although 
it  showed  no  effect  whatsoever  of  the  poisoning,  at  the  time  or  later, 
it  nevertheless  refused  to  eat  the  oats  on  the  third  day  and  continued 
to  reject  it  when  mixed  with  the  regular  scratch  food. 

Pheasant  No.  2,  a  hen,  ate  50  grains  of  the  poisoned  oats  in 
the  forenoon  without  noticea'ble  effect.  In  the  afternoon  the  bird  was 
fed  75  grains  more.  At  first  it  ate  none  of  this  but  later  consumed 
about  three-fourths  of  it.  No  other  food  was  given  her  during  the 
day.  The  next  morning  the  bird  was  released,  apparently  in  the  best 
of  physical  condition. 

Pheasant  No.  3,  a  cock,  was  confined  for  24  hours  in  the  ex¬ 
perimental  pen  without  any  food.  At  11  a.m.  it  v/as  given  100  grains 
of  the  poisoned  oats.  This  it  ate  quickly.  There  were  no  noticeable 
injurious  effects. 

Pheasant  No.  4,  a  cock,  wa.s  given  as  a  morning  feed  150  grains 
of  poisoned  oats,  all  of  which  it  o,te  readily  and  did  not  appea,r  to 
suffer  in  the  least  from  the  effects  of  the  strychnine. 

Prom  these  experiments  it  would  appear  that  this  valuable 
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gnmo  'bird  is  not  likely  to  be  much  reduced  in  number,  if  at  all, 
as  a  result  of  the  poisoning  campaigns  conducted  against  the  Col¬ 
umbia  ground  squirrels  of  easterh  V/dshihgton.  There  should  be  loss 
likelihood  of  Chinese  pheasants  being  affected  by  poisoning  opera¬ 
tions  in  the  "sage-rat*'  districts  of  central  'iTashington ,  since  in 
these  operations  there  is  less  strychnine  used  per  given  quantity 
of  oats  than  in  the  formula  for  Columbia  ground  squirrel  baits. 


THSO.  H.  SCHEPFSR 
Assistant  Biologist. 
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MEMOEAI'IDUM  EEGAEDIl'IG  DMGEE  OF  QUAIL  DESTRUCTION 
IN  POISONING  OPERATIONS  AGAINST  RODENTS 


July  15,  1919 


Ga.llinaceous  “birds  as  a  group  had  "been  known  to  possess 
a  certain  immunity  to  strychnine  poisoning,  hut  little  definite 
information  regarding  its  effect  on  quail  in  particular  was  avail¬ 
able  until  within  the  last  few  years*  Experiments  conducted  hy  a 
representative  of  the  Biological  Survey  in  California  in  1918 
established  definitely  the  fact  that  barley  poisoned  according  to 
the  Survey’s  standard  ground-squirrel  formula  in  use  there  had  no 
material  effect  on  the  abundance  of  the  valley  quail  londer  natural 
conditions;  Quail  were  plentiful  and  remained  so  in  areas  that 
were  heavily  poisoned’  and  in  vhich  the  poisoned  grain  was  renewed 
every  two  or  three  days  as  it  disappeared.  Ground  squirrels  were 
exterminated  but  not  a  single  dead  quail  was  found;  neither  were 
any  observed  tha,t  manifested  symptoms  of  stryvchnine  poisoning. 
Specimens  subsequently  shot  showed  that  quail  had  been  eating  the 
barley,  though  to  a  limited  extent. 

Experiments  with  captive  birds  fed  on  the  standard  ground- 
squirrel  bait  (1  to  16)  showed  that  valley  quail  might  eat  it  exten¬ 
sively  with  no  deleterious  effects.  One  adult  valley  qucoil  consumed 
125  kernels  of  poisoned  barley  in  a  period  of  24  hours  with  no  trace 
of  ill  effects*  Thus,  without  injury  to  itself,  this  bird  had  eaten 
enough  strychnine  to  kill  12  ground  squirrels,  each  three  or  more 
times  greater  in  bulk  than  the  bird.  Uhen  it  is  considered  that 
ordinarily  strychnine  is  toxic  in  inverse  ratio  to  the  bulk  of  the 
animals  taking  it,  the  comparative  immunity  of  the  valley  quail 
becomes  apparent.  A  limited  number  of  similar  experiments  with 
mountain  quail  and  a  bobwhite  gave  like  results. 

In  this  connection  it  will  be  well  to  call  attention  to 
experiments  conducted  by  the  Chief  Game  Guardian,  Saskatchewan, 
Canada,  where  it  was  demonstrated  that  a  prairie  chicken  ate  a 
quantity  of  poisoned  grain  sufficient  to  kill  100  ground  squirrels 
without  experiencing  any  ill  effects. 

(Signed)  E.  ¥.  NELSON 

Chief  of  Bureau. 
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EXTEACT  FROM  THE  REPORT  -OF  THE  CHIEE.  GME  .GUARDIAN 
PROVINCE  OF  SASKATCHET/AN ,  CANADA,  1918. 


The  Effect  of  Gopher  Poi son  on  Prairie  Chick ens 

Dhring  the -past  two  or  three  years  the  Game  Branch,  has  "been 
condnhtihg  investigations  with  a'  view  to  obtaining  informa,tio_n  relative 
to  the  scarcity’  of  prairie  chickehs.  A  srurmary  of  these  investigations 
may  he  fotind  in  the'  annual  reports  of  the  Game  Branch  for  1915  and  1916, 
copies  of  ■  which’ may  he  secured,  upon  request. 

In  conducting  these  investigations  it  was  found  that  the  , 
majority  of  correspondents  were'  of  the  opinion  that  the  indiscriminate 
distrihution  of  poisoned  grain  for  the  destruction  of  gophers  was  largely 
respoiisihle  f  or  the  scarci ty 'of  prairie  chickens.  This  opinion  wa,s  also 
shared  hy  ne early  ell  sportsmen,  and  newspaper  articles  offering  this  as 
an  explaha-fion  for  the  scarcity  v/ere  quite  common. 

In  the  light  of  actual  facts  'the  department  could  not  accept 
this  as  the  principal  cause  for  the  remarkable  change  in  the  pra,irie 
chicken' situation ,  hut  in  justice  to  those  who  held  this  view,  it  was 
decided  to  probe  the  matter  further.  Consequently,  arrangements  were 
made  with  R.  H.  Carter,  of  Fort  Qu'Appelle,  to  secure  a  number  of  live 
prairie  chickens.  Mr.  Carter  employe,!  a  half-breed  to  do  this  work,  and 
after  considerable  difficulty ,  eight  birds  were  caught.  On  arriva.!  at  , 
Regina  two  of  the  birds  were  dead,  and  two  more  died  the  following  da.y. 

The  four  remaining  birds  were  placed  in,  separate  cages  .and  fed  good,, 
clean  grain  for  the' first  two  days.  Drinking  water  was  placed  before 
them  all  the  time.  In  the  meantime  arrangements  were  made  with  Doctor 
Charleton,  Provincia.l  Bacteriologist,  to  have  one  of  his  staff  prepa,re 
poisoned  grain  exactly  as  recommended  by  the  Government  for  the  destruc¬ 
tion  of  gophers.  **** 

Before  feeding  the  poisoned  grain,  a  prominent  medical  man, 
v?ho  had  been  inforraed  of  the  nature  of  the  experiment,  ventured  the  opinion 
that  five  grains  of  the  poisoned  wheat  would  be  sufficient  to  kill  each 
chicken.  Basing  our  actions  on  this  opinion  it  was  deemed  advisable  to 
feed  the  birds  rather  sparingly  at  the  start.  Three  birds  were  used  in 
the  experiment,  the  fourth  being  kept  in  reserve  in  case  of  accident. 

Birds  Nos.  1  and  2  were  fed  almost  equal  quantities  of  poisoned  grain, 
v/hile  Bird  No.  3,  after  the  first  morning,  was  fed  nothing  but  good  grain 
and  held  in  reserve  with  Bird  No.  4. 

The  following  table  is  a  record  of  the  poisoned  grain  fed 
to  Bird  No.  1,  a-nd  to  all  intents  and  purposes  is  similar  to  that  of 
Bird  No.  2. 
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Date 

Time 

No.  of  grains 
of  poisoned 
wheat 

May  1 

5:30  p.m. 

— 

May  2 

9:45  a.m. 

5 

2 

1:30  p.m. 

25 

2 

2:10  p.m. 

45 

2 

2:45  p.m. 

350 

3 

All  it  would  eat 

4 

9:00  a.m. 

350 

4 

1:00  p.m. 

350 

4 

3:00  p.m. 

350  (force 

4 

3:30  p.m. 

150  (force 

May  5 

All  it  would  eat 

Result 


All  food  removed,  cage  cleaned, 

fresh  water  and  gravel  supplied. 

All  grain  consumed. 

ho  he.d  effect. 

No  had  effects. 

All  grain  consumed.  No  had  effects. 

Stopped  feeding  last  portion  on  ac¬ 
count  of  hird  showing  signs  of 
collapse  due  to  fright  caused  hy 
forcing  feed  and  handling.  Recover¬ 
ed  almost  immediately  when  placed 
hack  in  cage. 

No  had  effects. 


The  result  of  this  experiment  would  indicate  that  prairie 
chickens  have  some  power  of  resisting  the  poisonous  effect  of  strychnine, 
and  we  are  forced  to  the  conclusion  that  poisoned  grain  as  used  hy  farmers 
for  the  destruction  of  gophers  does  not  under  prevailing  conditions  cause 
the  death  of  prairie  chickens. 

To  make  douhly  sure  that  the  poison  used  in  this  experiment  was 
of  standard  strength,  I  secured  three  live  gophers  and  fed  the  mixture  to 
them,  giving  15  grains  to  gopher  No.  1,  20  grains  to  gopher  No,  2,  and 
25  grains  to  No.  .3.  After  placing  -che  grain  in  the  cages  I  had  occasion 
to  leave  the  room  for  a  short  time,  and  upon  my  return  gophers  Nos.  2  and 
3  were  dead  and  No.  1  died  shortly  after.  Therefore,  while  it  took  hut 
15  grains  to  kill  a  gopher,  prairie  chicken  No.  1  consumed  in  one  day 
sufficient  poisoned  grain  to  kill  100  gophers,  and  did  not  show  the  slight¬ 
est  effect  of  poisoning.  After  the  experiment,  I  gave  the  prairie  chickens 
to  a  local  poultry  fancier,  e.nd  they  remained  in  good  hetilth  for  several 
weeks  hut  eventually  they  died.  Strange  to  relate  the  prairie  chicken  which 
consumed  the  largest  amount  of  poisoned  grain  was  the  last  hird  to  die. 

I  am  of  the  opinion  that  all  birds  of  the  gallinaceous  order,  which  includes 
prairie  chickens,  grouse,  pheasants  and  the  domestic  hen,  have  some  power  of 
resisting  the  effects  of  poison,  hut  what  that  power  is,  I  must  leave  for 
the  man  of  science  to  determine. 

###### 
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